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This Teledyne F deals with the aerospace metals, two 


families of alloys that were developed in response to the needs of the aerospace industry. One family, the 
superalloys, consists of premium vacuum melted nickel base alloys thar retain exceptional strength and corrosion 
resistance at temperatures approaching 2000°F The other consists of titanium alloys that combine a. high strength 
to weight ratio with excellent corrosion resistance. 

Teledyne Allvac is one of the largest producers of superalloys in the United States, and is an important 
producer of titanium alloys as well. Teledyne Allvac is the only U.S. producer of both these groups of alloys with 
totally integrated production | facilities from melting to forging and rolling, supported by a complere modern 
analytical laboratory for quality control. 
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The Aerospace Metals 


Superalloys that retain their strength and corrosion resistance at high temperatures, 
and titanium alloys that combine strength, light weight and corrosion resistance 

at lower temperatures were developed in response to aerospace needs. Aerospace 
is still the largest user, but other industries are catching on fast. 


Technology begets technology. This is particularly true in the material sciences, 
where basic knowledge and understanding of a certain class of materials has often 
made possible an entirely new industry. A good example of this was the development 
of the transistor from basic research in semiconductor materials. Ultimately this dis- 
covery led to a whole family of electronic semiconductor devices that revolutionized 
electronics, made the modern electronic computer a practical reality, and changed 
human society considerably. 

Another equally revolutionary innovation was the development of the technology 
and machinery that made powered, man-carrying aircraft and spacecraft a reality. In 
this case, the basic invention came first, and then the material sciences were called 
upon to develop new and better materials, such as high strength aluminum alloys, 
that would replace the original wood, fabric and wire of the earliest aircraft. Even 
relatively recent inventions, such as the jet engine, stimulated great advances in the 
most basic of all materials sciences, metallurgy. 

The jet aircraft engine, for example, is a gas turbine engine that derives its power 
from hot expanding gases. It operates more efficiently as the temperature of the gases 
that spin its turbine is increased. At some point the temperature of the gas is limited 
by the ability of the turbine blades to withstand that heat without yielding or melting. 
The problem is critical because the turbine blades are subjected to tremendous cen- 
trifugal forces at the same time they are heated to a high temperature. Corrosion 
resistance at high temperatures is also a major consideration. 

When the jet engine was first being developed, in the late 1930's and the 19405, its 
performance was severely limited by materials that lost much of their strength at 
temperatures not far over 1000°F. This limitation spurred intense research in the de- 
velopment of new metal alloys with better high temperature strength. The result is a 
modern family of alloys, usually referred to as superalloys, that retain exceptional 
strength and corrosion resistance at temperatures approaching 2000°F. At these 
temperatures copper melts, magnesium boils and steel becomes as pliable as 
common solder. The development of superalloys has made possible the tremendously 
powerful engines used in today’s high performance jet aircraft. 
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Aerospace needs also gave rise to another family of important metal alloys. These 
are the titanium alloys that combine high strength with light weight and excellent 
corrosion resistance. They bridge the gap between the lighter but weaker aluminum 
and magnesium alloys and the stronger but heavier steels. These alloys offer con- 
siderable strength and excellent corrosion resistance up to about 900°F and are 
widely used in the cooler compressor section of jet engines, as well as for many struc- 
tural parts including high-strength fasteners used in fabricating aircraft. 

Superalloys and titanium alloys can be referred to as the aerospace metals because 
of the circumstances of their development and their widespread use in this industry. 
Their useful properties have not gone unnoticed by other industries, however, and 
their use in non-aerospace applications is growing rapidly. 

Teledyne Allvac is one of the largest producers of superalloys in the United States, 
and is an important producer of titanium alloys as well. Teledyne Allvac, in fact, is the 
only totally integrated U.S. producer of both superalloys and titanium alloys with 
complete processing facilities from vacuum induction melting, vacuum consumable 
arc remelting, and electroslag remelting, to forging, blooming and bar mill facilities 
with a complete modern analytical laboratory to support these capabilities. This re- 
port details the company’s activities in producing these alloys. 


Steel was the classic high strength material for building machines and engines until 
the advent of turbine engines. Special stainless steels were first developed to with- 
stand high temperature corrosion encountered in steam turbines. Even the best of 
these, however, were found inadequate for use in the harsh high temperature envi- 
ronment of the gas turbine. Their strength falls off rapidly at temperatures above 
1000°F and they are unable to withstand the corrosive conditions encountered in this 
kind of service. 

Early jet engines operating at turbine inlet temperatures of about 1300°F produced 
only about one pound of thrust for each pound of engine weight. Modern commercial 
jet engines achieve five or six pounds of thrust per pound of weight, and the most 
advanced military engines achieve ratios of about eight to one. These advances were 
achieved by increasing turbine inlet temperatures to 2400°F or more as metallurgical 
and design advances permitted. 

One of the first superalloys designed specifically for high temperature use was pro- 
duced in 1943 and 1944 for use in making turbosupercharger buckets for the U.S. B-17 
and B-25 aircraft. It was an air melt alloy suitable for service to about 1500°F. The 
modern vacuum melting technique of producing these alloys (that Teledyne Allvac 
currently uses) to achieve exceptional purity and uniformity was not introduced 
commercially until the early 19505. 

Modern superalloys are compounded with nickel as the basic ingredient and are 
consequently also known as nickel-base alloys. Of the nickel-base alloys that Teledyne 
Allvac routinely produces, nickel content ranges from about 40 to 88 percent with 
most alloys having a nickel content in the 50 to 60 percent range. Few of these alloys 
have any appreciable iron content. 

The other major ingredients are chromium which may typically be in the 15 to 20 
percent range, cobalt typically in the 10 to 20 percent range, and molybdenum in the 5 
to 10 percent range. There are dozens of different formulations, each for a specific 
alloy with its own unique properties. 
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Each alloy produced by Teledyne Allvac may be compounded of as many as nine 
different alloying ingredients, each in carefully measured percentages, with some 
critical ingredients controlled to within a thousandth of a percent by weight. In addi- 
tion to nickel, chromium, cobalt and molybdenum, other alloying elements may in- 
clude aluminum, boron, carbon, columbium (niobium), iron, tantalum, titanium, 
tungsten, vanadium and zirconium. Each of these elements imparts some specific 
desirable metallurgical property to the alloy. 

Aluminum, titanium and columbium, for example, form the basic strengthening 
phase, gamma prime, which imparts strength up to about 1500°F. Molybdenum and 
tungsten are solid solution hardening elements that are effective in strengthening the 
alloy at higher temperatures. Cobalt increases the gamma prime solvus temperature 
effectively increasing strength at higher temperatures, and some believe that it also 
contributes to better hot workability of the alloy. Chromium contributes corrosion 
resistance, and boron and zirconium improve creep properties, life and ductility 
under long term high temperature stress. 


Because superalloys are used in critical, high-stress applications, they must be for- 
mulated with great precision and produced under unusual conditions of cleanliness 
and purity. The process begins with careful analysis and control of the raw materials 
used and continues with frequent analyses and inspections at specific points in the 
production process. These quality assurance evaluations include mass and X-ray 
spectrography, wet chemical analysis, metallographic inspection, ultrasonic and dye 
penetrant inspection for physical flaws, and mechanical testing for tensile properties 
and stress-rupture life at elevated temperatures. 

The melting process itself is designed to assure the greatest possible purity and 
uniformity of each batch of alloy produced. Many common metals and alloys are 
melted in air with the molten metal only partially protected by a thin layer of slag 
that floats on its surface. Gases such as oxygen, hydrogen and nitrogen can dissolve in 
molten metal, combine with some of the more active ingredients and degrade the 
valuable properties of the finished alloy. 


Contamination is avoided in the production of most superalloys by carrying out all 
melting operations under vacuum conditions. The first step in this process is prepar- 
ing the basic alloy in a vacuum induction furnace. Up to eleven tons of raw material 
are put into a refractory crucible and melted by electrical induction from large elec- 
trical coils that surround the crucible. The strong magnetic fields produced by the 
induction coils also stir the molten metal continuously. 

The entire melting apparatus, as well as the molds into which the metal will be cast, 
are encapsulated in a vacuum chamber about 40 feet tall and 20 feet in diameter. 
During a melt this chamber is pumped down to a vacuum that contains less than one 
part of air in 75,000. Since the molten alloy is held in this chamber for up to twelve 
hours and stirred constantly by the magnetic fields, every portion of the entire batch 
of metal is exposed to high vacuum which helps boil out and draw off certain gaseous 
impurities. To assist this process, excess carbon is added with the basic charge. The 
carbon combines with residual oxygen in the raw materials to form the gas carbon 
monoxide which is drawn off by the vacuum pumps. 


Superalloys 


3: The finished alloy is poured into molds inside the 
vacuum chamber of the furnace to form electrodes for 

the second step in the process. Here a cooled superalloy 
electrode is removed from its mold. i 


1: The first step in producing precision superalloys is 
melting the carefully measured ingredients under high vacuum 
in one of these 40-foot tall vacuum induction furnaces. 


2: Up to eleven tons of alloy may be melted in 
this induction heated crucible. The magnetic field stirs 
the molten metal exposing every part of it to high 
vacuum degassing. 


4: Each superalloy electrode is remelted, again | 
under high vacuum, for further degassing in a consum- | 
able electrode vacuum orc furnace. The electrode is seen ` 
being lowered into a water cooled copper crucible. 


5: An alternate method of remelting is the electro- 6: Four completed superalloy ingots are brought to 


slag or ESR process shown here. The same type of elec- proper temperature for hot working into mill products in 
trode is used, but is melted under a thick protective this soaking furnace. They must be maintained within a 
blanket of special molten slag instead of under vacuum. few hundred degrees of a specific temperature during 
The process hos advantages for certain types of alloys. the reduction process. 
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7: This superalloy ingot is in the process of being 

forged to smaller dimensions on Teledyne Allvac's 3500- 
ton forging press. Superalloys moy be sold to customers 
as forged billets, or further reduced in size to other mill 
products. 


8: Forged billets or small ingots are re- 

duced to smaller and smaller cross section as 
they are passed back and forth between the 
rolls of this blooming mill. A barrel furnace, 
seen glowing at the rear, is used to reheat the 
billet when its temperature reaches the lower 
end of the working ronge. 


9: Surface defects are removed from ingots and bil- 
lets by grinding before they are processed further. This 
large grinding machine moves back and forth on tracks 
as an operator in the air conditioned cab guides the 
grinding wheel along the surface of the metal. 


11: Precise heat treatment is essential to achieve the 
proper metallurgical properties in the finished product. Hei 
batch of finished superalloy bar is being loaded into a heat 
treating furnace. 


10: Further reduction in size and conversion to 

round, square, flat or specially-shaped bar is carried 
out on bar mills such as this one. The hot bar is passed 
back and forth through a series of smaller and smaller 
rolls until it reaches the proper size and shape. 


12: Round superalloy bar and rod is frequently cen- 
terless ground to provide the customer with o ready-to- 
use finished product for certain applications. 
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Vacuum locks on the furnace permit the highly reactive constituents of the alloys 
such as aluminum, zirconium, titanium and boron to be added late in the melting 
cycle. These "late additions" dissolve in the molten metal without interference from 
impurities to create precipitation hardening phases which impart excellent high 
temperature properties to the alloy. Through these same vacuum locks small in- 
process samples of the melt can be taken for chemical analysis and correction of any 
deviations before the batch is finished. 

When chemical analysis has determined that the melt has reached the proper speci- 
fications for the alloy being produced, the molten metal is transferred to a teeming 
ladle within the vacuum chamber. The molten alloy then flows from the ladle into a 
series of metal molds also in the vacuum chamber. 

The castings which are produced in this first vacuum melting of the alloy are up to 
30 inches in diameter and eight feet long, and weigh up to ten tons. They are called 
electrodes because this will be their function in the second step of the double melting 
process that is carried out in a consumable arc furnace. 


In the second step of the double vacuum melt process, the electrode is lowered into a 
vertical water-cooled copper crucible that is just a few inches greater in diameter 
than the electrode itself. The electrode is held at its top end by a hydraulic mechanism 
that allows it to be raised or lowered with great precision. This entire apparatus is 
enclosed in a vacuum-tight housing. The inner chamber is pumped out to a high vac- 
uum and a high amperage electrical power supply is energized. One side of this power 
source is connected to the copper crucible and the other to the electrode. When the 
electrode is lowered so that it touches the bottom of the crucible and withdrawn 
slightly, an electrical arc is started between the two. This arc melts the metal from the 
tip of the electrode. The molten droplets of metal that are produced are again sub- 
jected to a high vacuum for a final and thorough outgassing. During the process, 
which takes up to twelve hours, the electrode is consumed and the molten metal 
resolidifies in the water-cooled copper crucible which also acts as a mold. The entire 
process is closely analogous to the melting of a welding electrode and the resolidifica- 
tion of the metal on a workpiece. 

Close control of the melting voltage and current produces consistently high quality 
superalloy ingots weighing from 3000 to 20,000 pounds. Ingots produced by this vac- 
uum consumable arc process have excellent grain structure, minimum pipe and ex- 
tremely low gas content that is vital to high strength properties and optimum pro- 
cessing yields. 


Double vacuum melting of superalloys is a very reliable process that is at the pinnacle 
of metallurgical melting techniques from the standpoint of cleanliness, consistency 
and quality of the end product. There are, however, certain non-vacuum melting pro- 
cesses which are suitable and even advantageous for the production of certain types of 
superalloys. One of these is the electroslag remelt or ESR process. In this process an 
electrode produced in the vacuum induction furnace is remelted in a progressive 
manner just as in the vacuum consumable process. In this case, however, the elec- 
trode and remelted metal are protected from contact with air by a thick blanket of 
specially prepared slag material instead of by a vacuum. Heat is generated by resis- - 
tance to current passage through the slag rather than by an arc. The process can 


Titanium 


1: Crushed titanium sponge and other al- 
loying ingredients such as aluminum and va- 
nadium are corefully blended in this carousel- 
type blender to assure uniform dispersion of 


the alloy elements throughout the titanium. 4: Some titanium revert 


material, lathe turnings, punch 
press scrap and small rejected 
parts are remelted in a skull 
furnace. The Teledyne Allvac 
Telecast process, shown here, 
permits this material to be 
melted under a partial pressure 
of argon gas in small batches 
and consolidated into a cast 
electrode. 


2: The blended ingredients are then 
compressed into briquets about 5 inches thick 
and 16 inches in diameter, on this large hy- 
draulic press. 


3: (Above, center) 1 R = —— 
The compacted titanium ET 
sponge briquets are 
welded together to form 
on electrode, typicolly 12 
feet long, in this plasma 
arc welding machine. 
Welding is done under a 
partial pressure of inert 
argon gas to maintain 
the purity of the alloy. 


6: A 26-inch 

titanium ingot is shown 
here being removed from 
the copper crucible/mold 
in which it was formed by 
the vacuum are process. 
After cooling and a series 
of quality assurance in- 
spections it may be further 
reduced into a variety of 
titanium mill products. 


5: As in the production of superalloys, 
most titanium alloys undergo two separate 
vacuum melting processes. In the case of 
titanium, both melts are done in a vacuum are 
consumable furnace. Operator here monitors 
the arc projected on a screen by optical 
methods. 
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produce a better surface finish on ingots of certain alloys that have a volatile compo- 
nent. This better surface finish means a greater yield of usable alloy from the ingot 
when it is further reduced by various mill processes. In some cases it is also possible to 
get a certain amount of desulfurization of alloys that may be contaminated with this 
element. 


Conversion of superalloy ingots into finished billet, bar, rod and special shapes is also 
a critical operation. The ingots are brought to a high, uniform temperature, typically 
in the 1700 to 2150°F range, to prepare them for further working. The working tem- 
perature must be maintained within close limits during the rolling process to assure 
that the finished product will have the desired metallurgical structure. For some al- 
loys such as Allvac Astroloy, the rolling temperature must be held within an excep- 
tionally narrow range. 

The larger ingots are reduced on a 3500-ton forging press to either finished cus- 
tomer billet or internal reroll billet. The reroll billet is then further reduced on a 
blooming mill to square bar in the 6 to 2% inch range. Further reduction steps may 
involve hot rolling to smaller bar, rod or complex shapes. 

Superalloys may be sold in virtually any of the forms mentioned: ingot, billet, bar, 
rod, shapes, or even wire. At the end of each reduction step the product is inspected 
and any defects in the surface finish are ground away before further reduction takes 
place. Ultrasonic inspection is used to detect internal flaws and dye penetrant inspec- 
tion checks for surface defects. 

Since the many different alloys produced look identical, great care is taken to 
assure the identity of each piece and its traceability to the original melt as it is pro- 
cessed. Each piece produced is also finally checked for alloy verification by X-ray 
techniques. The other chemical, metallographic and mechanical tests mentioned 
earlier are carried out for each lot produced in accordance with specification 
requirements. 


Titanium is a valuable aerospace material because of its high strength to weight ratio 
and its corrosion resistance. Its corrosion resistance also makes it a valuable metal for 
non-aerospace uses, particularly in the chemical industry where it is used to fabricate 
reaction vessels, valves, piping and fixtures of all sorts. Though titanium is one of the 
earth's most abundant elements, it has only been produced in large quantities in re- 
cent times due to aerospace demands. 

One reason titanium did not find wider use earlier is the difficult and expensive 
process required to refine it. The common ore is rutile, a mineral that contains the 
oxide form of titanium. It is mined chiefly in Australia. Extracting the metal from the 
ore involves a complex series of chemical steps known as the Kroll process. This is the 
same process used in extracting zirconium from its ore. (See Teledyne Report for the 
year 1974.) In simplified form this process involves reacting the ore with chlorine gas 
at an elevated temperature to produce titanium tetrachloride. This liquid is then 
reacted in a closed vessel with magnesium or sodium metal to produce titanium 
sponge with magnesium or sodium chloride as a waste product. The sponge may then 
be used for the production of titanium alloys. Better quality sponge that is less con- 
taminated by residual chloride is made by vacuum distilling the original sponge 
product. 


Quality Control 


1: Each batch of alloy is analyzed 

to confirm that it meets the exact 
chemical composition specified. This 
x-ray fluorescence unit is capable of 
measuring 16 elements simulta- 
neously. 


2: Mechanical properties of the finished alloys 

are determined by a variety of tests, including this 
tensile test. The precisely machined sample, with the 
narrowed center section, is subjected to a slowly in- 
creasing tension until it ruptures. Instrumentation mea- 
sures the yielding of the test piece during the process. 


3: Metallographic analysis is used 
to determine the structure of a sample 
taken from each lot of alloy produced. 
Microscopic examination of the grain 
Structure of an etched and polished 
sample of the metal shows whether or 
not the various hot working and heat 
treatment processes were carried out 
properly. 


5: Surface flaws in centerless ground 
products, undetectable to the unoided eye, 
are brilliantly exposed using a dye penetrant 
inspection. Any flaws glow brilliantly under 
ultraviolet light as yellow-green spots. 


4: Teledyne Allvac's centerless 

ground rod products are subjected to 
ultrasonic inspection to detect any 
internal flaws. The operator is alerted 
to these by both a visual indication on 
a cathode ray tube and an audible 
alarm. 
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The production of precision titanium alloys from titanium sponge begins with a 
blending operation to combine the crushed and graded sponge material with the 
other alloying ingredients which may include aluminum, vanadium, tin and molyb- 
denum. This careful blending of titanium alloy raw materials is necessary prior to 
melting since the titanium melt processes do not permit complete mixing of the entire 
heat in the molten state as is accomplished during the melting of superalloys. 

The blended material is then weighed out into batches of about 125 pounds each. 
This amount of material is placed in a die cavity and compressed by a 3500-ton hy- 
draulic press which compacts the material into disc-shaped briquets about 5 inches 
thick and 16 inches in diameter. 

These briquets are then welded together to form an electrode about 12 feet long that 
will be used in the subsequent vacuum consumable arc melting process. This welding 
is done by a plasma arc method in a large chamber filled with an argon atmosphere. 

A considerable amount of titanium is also produced from revert material that has 
been recycled from the aerospace industry and other sources. This scrap material is 
analyzed for its alloy content on a piece by piece basis using X-ray spectrography. The 
pieces are then carefully welded together to form electrodes for consumable arc 
melting. 

Some revert material such as stamping scraps, lathe turnings and small rejected 
parts are too small to be welded together economically. Teledyne Allvac developed a 
technique known as the Telecast process that permits this material to be reduced to 
electrode form in a rapid and efficient manner. 

The Telecast process uses a non-consumable copper electrode to melt the revert 
material in a small water-cooled copper crucible under a partial pressure of argon 
gas. Additional revert is added to this crucible in small quantities under the remote 
control of an operator who can observe the process through an optical viewing sys- 
tem. At intervals, the molten metal that has accumulated in the crucible is poured 
into an electrode mold that is also in the argon chamber. In this way, small quantities 
of revert material are melted and combined to form a large homogeneous electrode. 

The finished electrodes produced by any of the above processes are then remelted in 
a vacuum consumable arc furnace to produce ingots 26 to 34 inches in diameter, 
weighing up to 5 tons. 


The reduction of titanium ingots to various mill products is very similar to the mill 
processes used for superalloys. Titanium ingots must be reduced in size on the forging 
press; the billet may be further reduced on a blooming mill and bar mills to produce a 
variety of bar products and coiled wire. The wire is then cold drawn for use as aero- 
space fastener stock. 

Teledyne Allvac produces commercially pure titanium which is widely used in the 
chemical industry because of its corrosion resistant properties. Titanium has out- 
standing resistance to salt water corrosion and has been highly successful in indus- 
trial cooling systems that use brackish or sea water, as well as in desalination plants. 
It also resists attack by hydrogen sulfide, high pressure steam, ammoniated solutions 
and other chemicals. 

For most aerospace applications, however, greater strength is achieved with vari- 
ous alloys. Teledyne Allvac produces about a half dozen standard titanium alloys and 
also custom alloys made to special customer formulation. 

The most popular titanium alloy produced by Teledyne Allvac is Allvac 6AL-4V 


Products 


1: This 30-inch diameter 5-ton 

titanium ingot is the end product of Tele- 
dyne Allvac's titanium melt shop. Some 
titanium is sold to customers in this form 
but most is reduced to smaller forms by 
forging, blooming, rolling and/or draw- 
ing processes. 


3: Dillet may be forged to special 
shapes to meet specific production 
requirements. These 12-inch octagonal 
superalloy billets were made to 
customer order. 


2: These 10-inch diameter superalloy 
billets ore ready for final inspection. Dillet 
is one of the largest selling products in 
the Teledyne Allvac line. 


5: Centerless ground 
superalloy rod is produced 
in a great variety of diam- 
eters. The fine surface finish 
ond tight quality control as- 
sure the user of a premium 
quality product. Color cod- 
ing identifies the specific 
alloy content of the 
material. 


4: Complex hot-rolled superalloy 
shapes such as these are widely used in the 
fabrication of jet engine parts. Dy being 
made close to the required net shape of the 
end product, machining costs and waste are 
reduced. 


6: Titanium alloys, such as Allvac 6AL-4V, 
are frequently reduced to wire form by 
drawing the material through successively 
smaller dies until the exact«inal diameter 
is achieved. This material is widely used by 
the aerospace industry for manufacturing 
titanium alrcraft fasteners such as bolts 
and rivets. . 
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which contains six percent aluminum and four percent vanadium with the balance 
titanium. The aluminum is added to increase the strength of titanium while the van- 
adium addition improves ductility and permits the alloy to be strengthened by ther- 
mal treatment. The result is a versatile, high-strength titanium alloy that can be used 
over a broad range of temperatures from cryogenic to about 800°F. This alloy is typi- 
cally used in compressor blades, discs and rings for jet engines, airframe and space 
capsule components, pressure vessels, rocket engine cases, helicopter rotors, fasten- 
ers and critical forgings that require a high strength to weight ratio. 


Superalloys and titanium are still aerospace metals, but only by a small margin. The 
aerospace or jet engine market, for example, accounts for only slightly more than half 
of superalloy production today. The use of titanium in non-aerospace applications is 
also growing faster than it is for aerospace uses, and it is projected that the 50 percent 
mark will be crossed not too far in the future. 

A large and growing market for superalloys lies in non-aerospace gas turbines that 
are being used in increasing numbers for power generation, marine propulsion, heavy 
tank, truck and earth-moving equipment engines, and power sources for industrial 
processes. 

The same high temperature strength and low corrosion properties needed in gas 
turbines are making superalloys useful in valves, pumps, heat exchangers, condens- 
ers and process vessels used in chemical, petroleum, pulp and paper and high tem- 
perature industrial processes of all sorts. The nuclear industry, specifically for reac- 
tors used on board ships, takes advantage of superalloy properties for the required 
long-term dependability. Automotive turbocharger turbines and exhaust valves for 
diesel engines are also growing applications. Many new energy production schemes 
such as coal liquifaction, geothermal wells and fusion, offer myriad needs for metals 
with high temperature strength and exceptional corrosion resistance. 

In addition to the conventional superalloys Teledyne Allvac also melts some iron 
base alloys for specialized applications including core components for advanced nu- 
clear reactors, missile cases, engine shafts and other critical components. Most of 
these applications specify vacuum melting in order to obtain the optimum in cleanli- 
ness and compositional control. Products supplied range from large diameter bar and 
billet to wire less than 1/16 inch in diameter. Alloys in this category include 316 stain- 
less steel as well as 250 and 300 maraging steel. 

The American Iron and Steel Institute estimates that 1978 U.S. production of vac- 
uum melted superalloys was 64 million pounds. This is about double the U.S. produc- 
tion in 1967. 

The non-aerospace uses of titanium follow closely the uses of superalloys. Here 
neither the strength nor the temperature capability need be quite as high, but 
titanium’s exceptional corrosion resistance to a variety of rather harsh chemicals is of 
great importance. 

The U.S. Department of Commerce reported 1977 U.S. production of titanium ingot 
at 53 million pounds. This is about what it was in 1967, though production has varied 
widely in the intervening years in response to fluctuating aerospace demand. The 
broader base of non-aerospace applications that are developing promises to stabilize 
the market. 

Superalloys and titanium, born out of the needs of the aerospace era, are now mak- 
ing many other technologies more practical. 
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Letter to Shareholders: 


Teledyne' net income for the year ended December 31, 1978 rose to $248.5 million 
from $194.8 million in 1977. Earnings per share in 1978 were $19.13 compared to 
$14.81 in 1977. Sales of consolidated companies were $2.44 billion, up from last year's 
$2.21 billion. 

For the fourth quarter of 1978 net income was $88.1 million, or $6.88 per share, 
compared to last year's fourth quarter net of $64.3 million, or $4.90 per share. Con- 
solidated fourth quarter sales rose to $654 million in 1978 from $589 million in 1977. 

The use of equity accounting for certain investments of unconsolidated subsidiaries 
decreased 1978 net income $16.9 million or $1.31 per share, compared to an increase in 
1977 net income of $11.1 million or $0.85 per share. In the fourth quarter, the effect of 
equity accounting was to increase net income $3.3 million or $0.26 per share in 1978 
and $2.8 million or $0.22 per share in 1977. 

Revenue and net income by business segment are shown on page 34 of this report. 
Management's Discussion and Analysis of Summary of Operations is given on page 
33. Each of our business segments except Consumer products set new records in sales 
and net income. The Insurance and Finance group showed an especially significant 
gain. Results in Specialty Metals also improved substantially, and some of Teledyne's 
activities in this area are featured in this report. 

The year 1978 was the best ever for Teledyne in sales, net income and earnings per 
share. 


eus L. Sagte Cuny A kelet 


Chairman of the Board of Directors President 
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Teledyne, Inc. and Subsidiaries 


Consolidated Statements of Income 


For the Years Ended December 31, 1978 and 1977 


Consolidated Saah. ....—.- 9 eo 30 esl Ande ln 619020978 818 A INIRCI SUR TON IS ORI 


Consolidated Costs and Expenses: 

LU AL C AEERIROOORN YS TT TENE erat LTCIDOTD DILDO 
Selling and administrative expenses ............... eene 
Interest expense (Notes 4 and 8)... osc rean anaren o ert not hhhhh nn 
Interest and dividend ineome 6.5 cour ere etn nh ttr ai E 


Provision for income taxes (NOUO M) s-re 2e ds eere eism ee ete nouis Mond 


Income of Consolidated Companies ................ en nn 


Equity in Net Income of Unconsolidated Subsidiaries, after allocated 
interest expense and income tax items (excludes equity in unrealized 
appreciation on marketable equity securities of $13,241,000 in 1978 
and unrealized depreciation of $23,628,000 in 1977) (Notes 4 and 9) ..... 


ost de SMa ao MAA cata qoe CONCORSO OU QC CIE. 


Net Income Per Share (Note 2) 


Consolidated Statements of Retained Earnings 


For the Years Ended December 31, 1978 and 1977 


Balance, Beginning of Year, as previously reported .................. s 


Effect on prior year of equity accounting (Note 14) ...........ssseesee 


AE RU RIND oce DUIS fou ones tas Arama alan 610 ins caval avo VIS V S mtem EAE 
USED AY TOTES ye eerie a Acute SiO PR aa c SOUS iS OIC ROTC 
Fair value of common stock dividends (Note 5) ...............eeeseese 
Redemption of $6 series preferred stock (Note 5) .............0.00000e 


Cashdividands/on preferred BLOCK. oen a seier pisia shiaj (utu a-u12 xa] in i sip, na] 


Balance, End of Year 


The accompanying notes are an integral part of these statements. 


1978 1977 — 
$2,141,629,000 — $2,209,731,000 
1,805,657,000 ^ 1,624,913,000 

279,335,000 267,827,000 
15,843,000 16,990,000 
(16,756,000) (11,636,000) 
— 181,600,000 = 159,600,000 
2,285,672, 000'  2,057,894,000 
175,950,000 151,837,000 
72,553,000 42,946,000 


$ 248,503,000 $ 194,783,000 


— $19.13 $14.81 
F E 1978 — >La 1977 

$ 667,694,000 $ 496,265,000 

701,000 = 
668,395,000 496,265,000 
248,503,000 194,783,000 
(116,170,000) (20,914,000) 

(12,742,000) — 
(387,000) (1,739,000) 
$ 787,599,000 $ 668,395,000 
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Teledyne, Inc. and Subsidiaries 


Consolidated Balance Sheets 


December 31, 1978 and 1977 


Assets =! —— 
1978 1977 
Current Assets: 
IBID aaa r E clero STORES ae ale ies oh oe ale ote Uae $ 43,691,000 $ 44,668,000 
Marketable securities, at cost which approximates market............. 218,957,000 242,300,000 
Receivables, less reserve of $10,492,000 in 1978 
and:$10,820:000 3n 4911 eo oet seras ar aimporaierasciovelevatelslosdls'ajs alee re rm 283,978,000 252,445,000 
Inventornes CONGO c 2c ced A ale mre N scejaqu avarevanctaieatate vacate 167,686,000 161,167,000 
PIEDO EEEIEE cosa eta cup nerd nea EU sms m Usi S m 4,653,000 6,006,000 
Total CUPFOHCABBBUS EAS EE E A uui EE aren alae e Un e e VIE D 718,965,000 706,586,000 
Investments in Unconsolidated Subsidiaries (Note 9): 
Life mem ance eonipaniag. sorana e E «UC SM Yt eta e 290,410,000 252,848,000 
Casualty insurance companies ...............seeeeeeeee eene 227,820,000 182,908,000 
518,230,000 435,756,000 
Property and Equipment, at cost (Note 4): 
Dando ol coecodoemiee usus E soa aan Bieta 17,036,000 16,950,000 
UBIO 2 uncos a se dome A nan arene eek cia eee nee 113,495,000 113,120,000 
Equipment and improvements ....... ss0ccsasencseesncecowsnecsscns 482,316,000 401,434,000 
612,847,000 531,504,000 
Less accumulated depreciation and amortization ..................065 328,377,000 287,861,000 
284,470,000 243,643,000 
Other Assets: 
Cost in excess of net assets of purchased businesses (Note 9) .......... 30,276,000 30,795,000 
ENC o esee mE DU ERI USER pata Rote ala S EN Re T 5,049,000 6,977,000 
kai 35,325,000 37,772,000 
$1,556,990,000 $1,423, 157,000 


The accompanying notes are an integral part of these balance sheets. 
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Liabilities 


2876 Laici — 
Current Liabilities: 
rea DIS ERST NITORE DE ELUCET CCCII A NA wc $ 109,054,000 $ 96,133,000 
Jan BANDLER -aaee E crus LEER vo siUxe Ra gx cae a ib R AE 166,067,000 147,741,000 
Accrued jheome taxes (Note 8). ne. fcc eentecu mee mitto rrrr rena rn 61,300,000 105,900,000 
Current portion of long-term debt (Note 4) ............ssseeeeeeeees 21,239,000 5,192,000 
Ait eas PAINTER ELC ER rec a a a cepe dirus suisisfs as 357,660,000 355,566,000 
Long-Term Debt CECE AED S csse ere ie x enters esa aceti esi dere Wa vata Race faa ace 261,695,000 313,350,000 
Deferred Income Taxes (Note 8B). ieies sinha aeaa eret rese nnne 61,600,000 58,300,000 
Cher ongdarmilabllltieg i. acc I RAEN EE C star nnm Inner rita 10,356,000 10,066,000 
Commitments and Contingencies (Note 6) 
Shareholders' Equity: 
Brereened'Stoeit (NORD). S1 ed Fo ces oett rate) M afl €, c 0n 6 paco ec tratta — 516,000 
(omnim stoclet NORD) 6:55. e telele mais eur ete Se SEDANA leis si elena 32,340,000 32,340,000 
Additional dit an eapicalis o OE A eee ars]o 6 aie nempe o oe eS 512,659,000 445,885,000 
Retained earnings (Note 4) 787,599,000 668,395,000 
Equity in unrealized depreciation on marketable equity securities 
of unconsolidated subsidiaries (Note 9) ...........0cce cece eee ee eens (276,000) (3,066,000) 
1,332,322,000 1,144,070,000 
Less treasury stock, at cast (Note D) ois. oait era ee reete inem 466,643,000 457,595,000 
Total shareholders Sy ao a 2 vs cues ao ex hr enmarca sins 865,679,000 686,475,000 
$1,556,990,000 $1,423,757,000 
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Teledyne, Inc. and Subsidiaries 


Consolidated Statements of Changes in Financial Position 


For the Years Ended December 31, 1978 and 1977 


Working Capital was Provided by: 

Neb inaorigV reru taa eise eco edu a Juega ina nse Are pori ERI Rs Rh AUR ES 

Equity in net income of unconsolidated subsidiaries before allocated 
interest expense and income tax items (Note9) ............ sess 

Depreciation and amortization of property and equipment ........ 

Other amortization and charges not affecting working capital 

Change in deferred Income taron s anac aasre aan nas pinie.e s neis v oos 


Working capital provided from operations ........... eene 
Increase in long-term debt ...............sse. 
Dispositions of property and equipment 
Issuance of common stock for the exercise of warrants 

and for employees’ stock option plan ............seseeee I 


Working Capital was Applied to: 

Additions to property and equipment 
Reduction in long-term debt ................. 
Acquisition of treasury stock ......... esses 
Redemption of preferred stock 
Investments in and advances to unconsolidated subsidiaries 
Dividends on preferred MOG, saom coena EAA alain aua acu E: 
EHH, nef 12e uoces ee eem visos stie epica] 404 I EUN TRU als 6 EL RIA faye a a Ta 


Increase in Working Capa 1. ans asa seen nne wie vis pius eraut nia aim m 


Working Capital Increase (Decrease): 
e TE AE SMS d EE estes at voee ciet c 


(PEE | COS M OR A) TORCH RTOS TBCCUCCNE TITRE 
HI 2 (ae OR CDS Sec HUI I SECTOR GC DIRIGE EIOS TS 
Prepaid expenses 
Accounts payable 
Accrued liabilities 
Acenied gncome U8X68 a oa a 5 s meas aaa a 
Current portion of long-term debt 


The accompanying notes are an integral part of these statements. 


1978 1977 
$248,503,000 $194,783,000 
(77,688,000) (32,713,000) 
57,236,000 48,239,000 
3,418,000 2,532,000 
3,300,000 (7,500,000) 
234,769,000 205,341,000 
25,617,000 7,804,000 
3,956,000 2,766,000 
3,065,000 1,014,000 
267,407,000 216,925,000 
102,019,000 60,404,000 
79,159,000 11,205,000 

64,868,000 = 

5,629,000 = 
1,996,000 71,588,000 
387,000 1,739,000 
3,064,000 (5,532,000) 
257,122,000 139,404,000 
$ 10,285,000 $ 77,521,000 
$ (977,000) $ 2,412,000 
(23,343,000) 51,918,000 
31,533,000 41,321,000 
6,519,000 16,893,000 
(1,353,000) (408,000) 
(12,321,000) (844,000) 
(18,326,000) (15,488,000) 
44,600,000 (17,800,000) 
(16,047,000) (483,000) 


$ 10,285,000 


$ 77,521,000 
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Teledyne, Inc. and Subsidiaries 


Consolidated Statements of Capital Stock, 


Additional Paid-In Capital and Treasury Stock 


For the Years Ended December 31, 1978 and 1977 


Preferred Stock Common Stock Additional. Treasury 
($1 Par Value) E ($1 Par Value) e Paid-In Capital = i S k 
Balance, December 31,1976 ............... $516,000 $32,340,000 — $432,360,000 — $466,007,000 
Stock issuance: 
Common stock dividend (342,836 shares) . = -— 13,633,000 (7,290,000) 
Exercise of stock options (48,172 shares) . — — (200,000) (1,023,000) 
Exercise of warrants (4,393 shares) ..... — -— 96,000 (95,000) 
Conversion of $6 series preferred 
stock (212 common shares issued) ..... — — (4,0000 . — (4,000) 
Balance, December 31,1977 ............... 516,000 32,340,000 445,885,000 457,595,000 
Stock issuance: 
Common stock dividend (1,198,577 shares) — — 89,280,000 (25,484,000) 
Conversion of $6 series preferred stock 
(312,613 common shares issued 
Note DEL ounce eu R RARI ARAS as uS (234,000) — (6,441,000) (6,646,000) 
Exercise of warrants (78,995 shares) .... — — 1,258,000 (1,797,000) 
Exercise of stock options (583 shares) . . . . E — (3,000) (13,000) 
Redemption of $6 series preferred stock 
(282,149 shares, including retirement 
of 225,912 shares held in treasury 
NOD eene URN NEU RI EE TUE (282,000) — (14,485,000) — (21,880,000) 
Acquisition of common stock 
(122.150 BARGE) modes nts m 0a 3/55 oe = — = 64,868,000 
Purchase of warrants ............ eee eee = __ (2,835,000) — 
Balance, December 31,1978 ............... $ — $512,659,000 — $466,643,000 


The accompanying notes are an integral part of these statements. 


Auditors' Report 


To the Shareholders and 
Board of Directors, Teledyne, Inc.: 


We have examined the consolidated balance sheets of 
Teledyne, Inc. (a Delaware corporation) and sub- 
sidiaries as of December 31, 1978 and 1977, and the re- 
lated statements of income, capital stock, additional 
paid-in eapital and treasury stock, retained earnings 
and changes in financial position for the years then 
ended. Our examinations were made in accordance 
with generally accepted auditing standards, and ac- 
cordingly included such tests of the accounting rec- 
ords and such other auditing procedures as we consid- 
ered necessary in the circumstances. The consoli- 
dated financial statements of Unicoa Corporation and 
subsidiaries were examined by other auditors whose 
reports thereon have been furnished to us. Our opin- 
ion expressed herein, insofar as it relates to the 
amounts included for Unicoa Corporation and sub- 
sidiaries, is based solely upon the reports of the other 
auditors. Teledyne's investment in Unicoa was 19 per- 


cent in 1978 and 18 percent in 1977 of consolidated as- 
sets and its equity in Unicoa's net income, after allo- 
cated interest expense and income tax items as de- 
scribed in Note 9, was 15 percent in 1978 and 7 percent 
in 1977 of consolidated net income. 

In our opinion, based upon our examinations and 
the reports of other auditors referred to above, the 
accompanying consolidated financial statements pre- 
sent fairly the consolidated financial position of 
Teledyne, Inc. and subsidiaries as of December 31, 
1978 and 1977, and the results of their operations and 
changes in their financial position for the years then 
ended, in conformity with generally accepted account- 
ing principles consistently applied during the periods. 


ARTHUR ANDERSEN & CO. 


Los Angeles, California, 
January 10, 1979. 
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Notes to Consolidated Financial Statements 


(1) Summary of Significant Accounting Policies. Principles of Consolidation. The consolidated financial state- 
ments of Teledyne, Inc. include the accounts of all its subsidiaries except its insurance and finance subsidiaries. 
The investments in unconsolidated subsidiaries, which include advances, are accounted for by the equity 
method. All material intercompany accounts and transactions have been eliminated. 

Currency Translation. All assets and liabilities of foreign subsidiaries and other foreign currency assets and 
liabilities are translated at current rates with the exception of inventories, property and equipment and pre- 
paid expenses which are translated at historical rates. Net translation gains and losses, which are not material, 
are included in operations in the period in which they occur. 

Inventories. Inventories are stated at the lower of cost (last-in, first-out and first-in, first-out methods) or 
market, less progress payments received. Costs include direct material and labor costs and applicable man- 
ufacturing and engineering overhead. Sales and related costs are recorded as products are delivered and as 
services are performed, including products and services under long-term contracts. Costs of products deliv- 
ered and services performed under such long-term contracts are removed from inventory and charged to cost 
of sales at amounts approximating actual cost. Any foreseeable losses are charged to income when determined. 

Depreciation and Amortization. Buildings and equipment are depreciated on straight-line and declining 
balance bases. Estimated useful lives are 5 to 45 years for buildings and 3 to 20 years for machinery and 
equipment. Leasehold improvements and patents are amortized on a straight-line basis over the life of the 
lease or patent. Maintenance and repairs are charged against income as incurred and betterments and major 
renewals are capitalized. Cost and accumulated depreciation of property sold, retired or fully depreciated are 
removed from the accounts, and any resultant gain or loss is included in income. 

Cost in Excess of Net Assets of Purchased Businesses. Except for an immaterial amount being amortized, 
cost in excess of net assets of purchased businesses relates to businesses purchased prior to October 31, 1970 
and is not being amortized. 

Research and Development. Company funded research and development costs are expensed as incurred. 
Costs related to customer funded research and development contracts are charged to income as sales are 
recorded. 

Pension Expense. Pension expense is accrued at amounts equal to normal eost plus a portion of prior service 
costs. The Company contributes accrued pension expense on a current basis. 

Income Taxes. Provision for income taxes includes state, Federal and foreign income taxes. Deferred income 
taxes are provided for timing differences in the recognition of income and expenses, income of the domestic 
international sales corporation not currently taxed, and undistributed earnings of subsidiaries, except for a 
portion of the earnings arising from life insurance operations. Investment tax credits are amortized over the 
estimated lives of the related assets. Certain unconsolidated subsidiaries are included in the Company's con- 
solidated income tax returns; accordingly, accrued and deferred income taxes include amounts representing 
income tax liabilities resulting from the operations of these subsidiaries. 

Other Investments. Investments held by Teledyne’s unconsolidated subsidiaries are accounted for by the 
equity method in the Company’s consolidated financial statements when the aggregate voting percentage has 
exceeded 20 percent for one full quarter. The most recent publicly available financial statements of each inves- 
tee company are used in determining Teledyne's voting percentage and share of earnings or losses. 


(2) Net Income Per Share. Net income per share is based on the weighted average number of shares of common 
stock and common stock equivalents outstanding during each year, including dilutive options and warrants. 
Each common stock equivalent has been considered outstanding from the beginning of each year. The average 
shares of common stock and common stock equivalents used for the calculation of net income per share for the 
years ended December 31, 1978 and 1977 were 12,965,787 and 13,033,130, respectively. 


(3) Inventories. At December 31, 1978 and 1977, the Company's inventories were as follows: 


1978 1977 

Lant-in, first-out method EE E EEA T AA T T TE $202,447,000 $188,689,000 
Firsb-iu, e metHod..- n aaa ones aa S CER mean .. 40,432,000 38,118,000 
242,879,000 226,807,000 

Leas progress billifigu....—.1.e ose pese nee eet avajacaintere alea emo inam aa dias ge 15,193,000 65,640,000 


$167,686,000 $161,167,000 


Inventories related to long-term contracts were $61,051,000 and $60,320,000 at December 31, 1978 and 1977, 
respectively. Progress payments related to long-term contraets were $58,547,000 and $58,656,000 at De- 
cember 31, 1978 and 1977, respectively. 


— ni 
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Notes to Consolidated Financial Statements 


Inventories stated on a last-in, first-out basis were $139,228,000 and $116,271,000 less than their first-in, 
first-out values at December 31, 1978 and 1977, respectively. During 1978 and 1977, inventory usage resulted in 
liquidations of last-in, first-out inventory quantities. These inventories were carried at the lower costs prevail- 
ingin prior years as compared with the cost of current purchases. The effect of these last-in, first-out inventory 
liquidations was to increase net income by approximately $1,530,000, or $0.12 per share, in 1978, and by approx- 
imately $3,364,000, or $0.26 per share, in 1977. 


(4) Long-Term Debt. At December 31, 1978, the Company's long-term debt was as follows: 
10% Subordinated Debentures, due 2004, Series A, $5,452,000 payable annually commen- 


cing in 1994 (net of unamortized discount of $28,469,000) ........ cesse $ 78,090,000 
742% Term Notes, due 1982, $15,000,000 payable annually ...............s sese 15,000,000 
7% Subordinated Debentures, due 1999, $1,871,000 payable annually commencing in 

nU P ASR Freee eure ese ente serrer OOo ES GEO E CTOIDO DTI CCG OR Gerace TRE 35,900,000 
Tho% Sinking Fund Debentures, due 1994, $1,400,000 payable annually ............. esses. 21,610,000 
859 Promissory: Note; due 988... -.-.- 2. 5 EE SEI Eiern Inm eer sim vie Int nino Sin een nie m in es ale 20,000,000 
7% Promissory Notes, due 1989, $1,500,000 payable annually ...........0.0020eeeeeeeeee 16,750,000 
6%% Sinking Fund Debentures, due 1992, $1,350,000 payable annually................... 16,647,000 
6%% Subordinated Debentures, due 1983, $7,240,000 payable annually ................. 6,490,000 
Other (including $9,549,000 secured by property and equipment), due in various 

Tnptaliments £o 19917. c0 29-1. EE EE ee (a esie and v 67a, FO [IRL N ntn a mim a a Tola a a — 12,417,000 

282,934,000 
e co ru TITIUS LUND ECCIEILIDTILOOILOIIU UOTIS .. 21,239,000 
$261,695,000 


Long-term debt is payable $21,239,000 in 1979, $20,167,000 in 1980, $19,607,000 in 1981, $34,906,000 in 1982 and 
$31,028,000 in 1983, after reduction for long-term debt repurchased to meet sinking fund requirements. Inter- 
est expense was $28,764,000 in 1978 and $29,954,000 in 1977, of which $12,921,000 in 1978 and $12,964,000 in 1977 
was allocated to unconsolidated subsidiaries. Discount amortization of $1,217,000 in 1978 and $1,294,000 in 1977 
is included in interest expense. 

In order to meet current and future sinking fund requirements, the Company repurchased $9,628,000 and 
$4,726,000 face amount of its long-term debt in 1978 and 1977, respectively. In addition, in 1978, the Company 
redeemed its 74% bonds, payable in German Marks. The resulting losses were included in the results of 
operations in selling and administrative expenses. These transactions resulted in a decrease in net income of 
$409,000, or $0.03 per share, in 1978 and $500,000, or $0.04 per share, in 1977. 

Under various borrowing agreements, the Company has agreed to maintain minimum amounts of working 
capital and net worth, and has agreed to certain restrictions with respect to borrowing, sale of assets, purchase 
of capital stock and payment of dividends. At December 31, 1978, these agreements were complied with, and 
retained earnings of $470,191,000 were not restricted by these agreements as to payment of dividends. 


(5) Capital Stock. At December 31, 1978 and 1977, the Company's eapital stock consisted ofthe following shares: 


Authorized 1978 1977 

Cumulative convertible preferred stock, 

Si par value —3$0.BeFlGB 65 1575s win ovis jo x aim os aia Vv a Sm) iu)s ale 15,000,000 

Issued. -..: emis — 515,774 

Outstanding — 289,862 
Common stock, $1 par value 60,000,000 

PIRE Leser orci sU s Ray Kgispans RE Res 32,339,685 32,339,685 

Dubisisnditg curie sese asain re wad apace EEEE inum er manens 12,682,235 11,813,617 


At December 31, 1978 and 1977, the Company's treasury stock was as follows: 


1978 1977 
Shares Cost Shares Cost 
Cumulative convertible preferred stock— 
DUSOO Fae osm cn hs oe vice D LECT — $ — 225,912  $ 21,880,000 
Ue es p ore. weeds lect eon rs 19,657,450 466,643,000 ^ 20,526,068 435,715,000 
$466,643,000 $457,595,000 
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Notes to Consolidated Financial Statements 


In March, 1978, the Company called for redemption its $6 series preferred stock. The preferred stock was 
convertible into common stock at the rate of 1.34 shares of common stock for each share of preferred stock until 
April 24, 1978. On April 26, 1978, 56,237 shares of preferred stock, representing the shares which had not been 
converted, were redeemed at a price of $100 per share, plus accrued dividends. 

Options to purchase 583 shares of common stock were outstanding at December 31, 1977. These options were 
exercised during 1978 at a price of $17 per share. The plan under which these options were granted terminated 
on November 28, 1978. Common stock held in treasury was issued upon the exercise of options during 1978 and 
1977. 

The 1977 financial statements and related notes, except for shareholders’ equity, have been restated to 
reflect a 10 percent common stock dividend paid in June, 1978. 


(6) Commitments and Contingencies. Five lawsuits brought against the Company in the United States district 
courts in California, Michigan and Texas, alleging that the Company violated Federal securities laws and state 
laws in connection with certain repurchases or redemptions of its stock have been dismissed. Appeals in three 
of the actions have been dismissed or waived. The other two actions are on appeal to the United States Court of 
Appeals for the Ninth Circuit. One of the actions on appeal seeks an unspecified amount of money damages, the 
other seeks money damages aggregating more than $8,600,000, and punitive damages of $5,000,000. Another 
action alleging claims relating to certain repurchases of stock has been filed in the Chancery Court of Delaware 
and seeks compensatory and punitive damages in an indeterminate amount and alternatively, rescission. The 
Company believes that the allegations made in these complaints are not meritorious and that the Company has 
in all instances adequate legal defenses. 

The Company has guaranteed the repayment of principal and interest of certain short-term notes payable of 
UIC Investments, Inc., a subsidiary of the Company’s life and casualty insurance subsidiaries. The amount of 
notes payable outstanding at December 31, 1978 covered by these guarantees was $140,000,000. 


(7) Other Costs and Expenses. Total pension expense was $35,623,000 and $33,153,000 in 1978 and 1977, respec- 
tively. As of December 31, 1978, the actuarially computed value of vested benefits exceeded the total of the 
pension fund assets and balance sheet accruals by approximately $68,000,000. The actuarially computed value 
of prior service costs exceeded such assets and accruals by approximately $85,000,000. 

Company funded research and development costs of $30,922,000 and $28,900,000 were charged to costs and 
expenses in 1978 and 1977, respectively. 


(8) Income Taxes. The provision for income taxes for the years ended December 31, 1978 and 1977 were as 
follows: 


1978 1977 
$153,800,000 $133,600,000 
21,000,000 20,000,000 
6,800,000 6,200,000 
$181,600,000 $159,800,000 

Such provision consisted of the following: 

1978 1977 
Current $168,100,000 $154,500,000 
Deferred 16,400,000 7,200,000 
Investment credits (2,900,000) (1,900,000) 
$181,600,000 $159,800,000 


Deferred taxes arise principally as a result of the income of the domestic international sales corporation and 
deferred investment tax credits. The effective tax rate differs from the statutory U.S. Federal income tax rate 
of 48 percent principally due to state and local income taxes. 
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(9) Investments in Unconsolidated Subsidiaries. Equity in net income of unconsolidated subsidiaries, after 
allocated interest expense and income tax items, for the years ended December 31, 1978 and 1977, was as 
follows: 


1978 1977 
Equity in net income of: 
Life insurance companies < -ci ianen wise mehreren mon naar ERE $31,525,000 $23,139,000 
Casualty Insurance CORnpatieB. 01 aie cis essem mn o nin nine pio 6 E E 46,163,000 8,974,000 
11,688,000 32,113,000 
Allocated interest expense ........ esee rh (12,921,000) (12,964,000) 
UTR RE o 0r pao cig TIS I COO ein eon aa emesis mite eine UE 6,511,000 28,842,000 
Credit (provision) for deferred taxes on equity 
in net income (loss) of investments (Note 14).............00e eee eee 1,275,000 (5,645,000) 
$72,553,000 $42,946,000 


The Company’s investment in life insurance companies consists primarily of the 95.3 percent ownership of 
Unicoa Corporation (Note 10). The Company's investment in casualty insurance companies consists primarily 
of the investment in domestic casualty insurance companies (Note 11), principally Argonaut Insurance Com- 
pany and Trinity Universal Insurance Company; these subsidiaries are wholly-owned as to voting securities. 
Included in the equity in net income of the life and casualty insurance companies are amounts representing the 
incremental effect of accounting for certain investments by the equity method (Note 14). 

The income tax credits consist of amounts ($6,590,000 in 1978 and $6,612,000 in 1977) related to the allocated 
interest expense and amounts ($560,000 in 1978 and $24,253,000 in 1977) related to the net tax losses of uncon- 
solidated subsidiaries which are recoverable in Teledyne's consolidated tax return but which are not available 
to the unconsolidated subsidiaries on a separate return basis, reduced by a provision ($639,000 in 1978 and 
$2,023,000 in 1977) for taxes which will become due upon distribution of the earnings of certain unconsolidated 
subsidiaries. The effective tax rate used in computing the income tax credits related to losses of unconsolidated 
subsidiaries differs from the statutory U.S. Federal income tax rate of 48 percent principally because of tax 
exempt investment income. 

Interest expense was allocated to unconsolidated subsidiaries based on the ratio of the Company’s average 
investment in unconsolidated subsidiaries to average total capital. 

The Company’s equity in the net assets of its unconsolidated subsidiaries, including advances, was 
$320,486,000 in 1978 and $217,258,000 in 1977, including its equity of $232,574,000 and $138,036,000, respec- 
tively, in their retained earnings. In consolidation, a portion of the difference between the Company’s invest- 
ments in purchased subsidiaries and the book value of their assets has been allocated to bonds and stocks and 
amortized over the applicable maturity of the bonds or charged or credited to income upon their disposition. 
The Company’s investment exceeded its equity in net assets by $196,682,000 in 1978 and $196,798,000 in 1977. 
Such excess is in addition to the excess shown in the consolidated balance sheets and is not being amortized 
since, in the opinion of management, there has been no diminution in its value. The Company’s equity in net 
income of its unconsolidated subsidiaries includes losses on sales of investments of $2,042,000 in 1978 and 
$1,402,000 in 1977. 

The Company’s unconsolidated subsidiaries carry marketable equity securities, including those accounted 
for by the equity method in the consolidated financial statements of Teledyne, at the lower of aggregate cost or 
market. The Company’s equity in the gross unrealized gains and the gross unrealized losses, which are not 
included in the determination of the results of operations, was $44,584,000 and $31,540,000, respectively, at 
December 31, 1978, after adjusting for the effect of the use of the equity method of accounting for certain 
investments. The reduction to the lower of cost or market is reflected in the consolidated financial statements 
as a reduction in the investments in unconsolidated subsidiaries and in shareholders’ equity. Changes in un- 
realized depreciation have no effect on net income. 
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(10) Unicoa Corporation and Subsidiaries. The following condensed statements summarize the consolidated 
financial position and operating results of Unicoa Corporation and subsidiaries. 


Consolidated Balance Sheets 


Assets: 
Investments: 
Bonds and notes, at amortized cost (market: 
1978—$366,752,000; 1977—$305,782,000) ..........sssseesees 
Stocks, principally at lower of aggregate cost or market 
(market: 1978—$263,672,000; 1977 —$238,545,000) .............. 
Mortgage loans on real estate, less reserve of 
$7,640,000 in 1978 and $6,990,000 in 1977... 22... ce cece eee eee ee 
Real estate, at cost less accumulated depreciation 
Loans to polieyholdons. 1.52 ieueudu sara dual iiir atri 
Map cesta PSD o derer responsa pina UR OR ERIS (a S eI NEHME 


Uncollected premiums 
Deferred policy acquisition costs 
Cost in excess of net assets of purchased businesses 
(DUNG a RR - PE EE E RUDI TITIO ED ETT TOR 


Liabilities: 

Policy reserves and habiles 1555s cese osx emn nu» E E316 S Rm n XXI 
Notes payable to Danis. 122. ecerepre eh rne hone E arg 
Longo debt: oraaa aara AISAN duo ets 

Other liabilities ........ 
Shereboldets equiby saa ase ns ramas inei aera nr shaw a 


Consolidated Statements of Income 


Premiums and Other Revenue: 

Premiums and other insurance income 
Net investment income ...... esee nens 
Other in6OInB- .. 2. reas cnemeo sene ex teta 


Expenses: 
Benefite paid or provided... 22. accen teo se 2/2 arms apace cte nie ste ejus 
TaBDEOICO GROMER satis E ET E EE PETA A E E E Sede 
Provision for income taxes 


Gain (Loss) on Sale of Investments (excludes unrealized appreciation 
on marketable equity securities of $14,073,000 in 1978 and 
unrealized depreciation of $12,587,000 in 1977) .........-.0ce cece eee 


NerioobIe coats he deitate rae x va IR esie IEEE 


December 31, 


1978 1977 
$379,309,000  $306,519,000 
245,083,000 233,092,000 
92,185,000 109,413,000 
41,996,000 41,698,000 
17,277,000 16,791,000 
249,000 — 136,000 
716,099,000 707,649,000 
4,088,000 3,330,000 
28,768,000 25,507,000 
114,917,000 115,032,000 
25,336,000 25,796,000 
19,534,000 17,407,000 
$968,742,000  $894,721,000 
$616,856,000  $631,192,000 
24,800,000 22,200,000 
24,410,000 24,966,000 
77,004,000 64,651,000 
195,672,000 151,712,000 
$968,742,000  $894,721,000 


Year Ended December 31, 


1978 1977 
$280,050,000 ^ — $269,076,000 
40,666,000 33,419,000 
2,515,000 3,701,000 
323,231,000 306,196,000 
128,222,000 148,213,000 
140,899,000 134,361,000 
11,159,000 3,575,000 
280,280,000 286,149,000 
42,951,000 20,047,000 
213,000 (2,132,000) 
$ 43,164,000 $ 17,915,000 
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The above statements have been prepared on the basis of generally accepted accounting principles which differ 
from statutory insurance accounting practices. Life insurance premiums are recognized as revenue when they 
become due, and revenues, benefits and expenses on accident and health insurance are recognized over the 
period to which the premiums relate. Deferred taxes are provided for timing differences in the recognition of 
income and expense. 

Marketable equity securities, including those accounted for by the equity method in the consolidated finan- 
cial statements of Teledyne, are carried at the lower of aggregate cost or market. Any valuation allowance 
necessary to reduce these securities from cost to market, if lower in the aggregate, is reflected in the consoli- 
dated financial statements as a reduction in shareholders' equity; changes thereto have no effect on net income. 
The net unrealized appreciation was $19,214,000 at December 31, 1978 and $5,141,000 at December 31, 1977. 
Shareholders' equity was reduced by $796,000 at December 31, 1977, representing the equity in the unrealized 
depreciation on marketable equity securities held by UIC Investments, Inc., a 20 percent owned unconsoli- 
dated subsidiary. 

A portion of life insurance income is not subject to Federal income tax until such amount exceeds certain 
limitations or is distributed to shareholders as dividends. At December 31, 1978, up to $61,000,000 (at current 
tax rates) would be required for possible Federal income taxes which might become due, in whole or in part, in 
future years if any portion of $127,000,000 of the gains from operations since January 1, 1959 (which includes 
$13,000,000 from 1978 and $3,000,000 from 1977) becomes includable in taxable income as a result of such 
limitations, including distributions in excess of $40,000,000 as dividends. 


(11) Domestic Casualty Insurance Subsidiaries. The following condensed statements summarize the combined 
financial position and operating results of the Company’s domestic casualty insurance subsidiaries. 


Combined Balance Sheets 
December 31, 


1978 1977 
Assets: 
Investments: 
Bonds and notes, at amortized cost (market: 1978— 
$496,432,000; 1977—$502,201,000) ......... ccce $ 516,464,000 — $ 496,299,000 
Stocks, principally at lower of aggregate 
cost or market (market: 1978—$460,313,000; 
1977—$322, 188,000) 450,896,000 320,152,000 
Invested cash .......... 4,690,000 60,275,000 
Total investments ........ — 972,050,000 876,726,000 
COGN rac ciwecces csi os sah RO een RGUR RCRUR UR SOR E ac 4 swe 18,991,000 21,187,000 
Agents' balances and uncollected premiums 47,549,000 45,885,000 
Diharrecelvables Fars. ay a ees A e A E e aio ie 38,800,000 26,305,000 
Deferred policy acquisition costs 16,324,000 13,118,000 
Property and equipment, at cost less accumulated depreciation ....... 3,902,000 4,152,000 
Cost in excess of net assets of purchased businesses ................. .. 4,783,000 — 4,783,000 
$1,102,399,000 $ 992,156,000 
Liabilities: 
Loss and-elahriYeS6P V OR 1s ooo ces Douce cepere soja aano xoa pace Saone la E $ 646,377,000 — $ 622,287,000 
Accrued loss adjustment expenses 105,168,000 103,506,000 
Unearned premiums Mast eno 119,632,000 101,571,000 
DUI IIIA LL acs wo excusa eiae xis o dina rar eim SE WIR Rura n 51,295,000 49,210,000 
Shareholders' equity 173,927,000 115,522,000 


$1,102,399,000 $ 992,156,000 
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Combined Statements of Operations 
Year Ended December 31, 


1978 1977 
Premiums and Other Revenues: 
I$ Deed EUN. usi sea au o 4 SON fo [ora S Rb n Da RR aoc o $ 367,889,000 $ 365,927,000 
Net MVESEMENE INCOME: 5010 « ctus vium mais onte ira nma A A PDT mvarecaisis 48,555,000 40,768,000 
416,444,000 406,695,000 
Expenses: 
Losses and loss adjustment expenses ............seeeeeeesereceenee 253,891,000 295,491,000 
Underwrltitig expenses... evo diate Era ja iR 676 i6 0 sveiare 96,314,000 105,306,000 
Providonfortneomo a ssidx esten a T N E A 15,818,000 .. 1,256,000 
366,023,000 408,053,000 _ 
50,421,000 (1,358,000) 
Gain (Loss) on Sale of Investments (excludes 
unrealized appreciation on marketable 
equity securities of $10,054,000 in 
1978 and unrealized depreciation of 
MEG G20 OO in 1070)... - 22. a reine esie ia ford nie isse ty Ie Spada ets esit desi Dad (1,116,000) 630,000 
49,305,000 (128,000) 
inonme Tyr Bed cHOn aie: fete eee va Ses E voisin eivai» Wie lele IU ES 7,369,000 = 
ote) oy | Le) ae a A Bee eM eO Te CIA TA RTA Ochi ce $ 56,074,000 — $ —— (728,000) 


The above statements have been prepared on the basis of generally accepted accounting principles which differ 
from statutory insurance accounting practices. Premium income, policy acquisition costs and policyholder 
dividends are recognized ratably over the period to which the premiums relate. Losses and loss adjustment 
expenses are provided at the estimated amounts necessary to settle incurred claims. Deferred taxes are pro- 
vided for timing differences in the recognition of income and expenses to the extent such deferred taxes are 
determined to be due. 

Marketable equity securities, including those accounted for by the equity method in the consolidated finan- 
cial statements of Teledyne, are carried at the lower of aggregate cost or market. Any valuation allowance 
necessary to reduce these securities from cost to market, if lower in the aggregate, is reflected in the combined 
financial statements as a reduction in shareholders’ equity; changes thereto have no effect on the results of 
operations. The net unrealized appreciation on marketable equity securities was $8,806,000 at December 31, 
1978,and the net unrealized depreciation was $1,248,000 at December 31, 1977. 

Investments in stocks includes $31,482,000 in 1978 and $34,177,000 in 1977 of investments in the common stock 
of unconsolidated subsidiaries accounted for by the equity method. Shareholders’ equity was reduced by 
$3,183,000 at December 31, 1977, representing the equity in the unrealized depreciation on marketable equity 
securities held by UIC Investments, Inc., an 80 percent owned subsidiary accounted for by the equity method. 
Shareholders’ equity includes $20,000,000 of certificates of contribution issued to Teledyne in exchange for 
$20,000,000 of Teledyne’s 10% subordinated debentures (included in bonds and notes in the above combined 
balance sheets). 

Taxable income of the domestic casualty insurance subsidiaries is included in the consolidated income tax 
return of Teledyne. Certain of the subsidiaries reimburse Teledyne for their portion of Teledyne’s consolidated 
Federal income tax liability. The Federal income tax provision reflected in the combined financial statements 
approximates the provision which would be made on a separate company basis. Certain of the domestic casu- 
alty insurance subsidiaries are not being required to reimburse Teledyne for their 1978 Federal income tax 
provision. The income tax reduction of $7,369,000 in the combined statement of operations for 1978 represents 
the amount of those taxes which will not be reimbursed. 
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(12) UIC Investments, Inc. The following condensed statements summarize the financial position and operating 
results of UIC Investments, Inc. UIC Investments, Inc. is 80 percent owned by Trinity Universal Insurance 
Company and 20 percent owned by a wholly-owned subsidiary of Unicoa Corporation. 


Balance Sheets 
December 31, 


1978 1977 
Assets: 
Investments in common stock, at the lower of aggregate cost 

or market (1978 Market — $204,062,000; 

LOTT CBE SET BAS: 000) se ore oer eese ee storerclaiaieiale dictate aries $194,177,000 $166,569,000 
Short-term investments, at cost which approximates market ......... 4,000,000 2,700,000 
Se i tiet tor TOT ERAI IORI YI GOUA NC CCE eS a a 197,000 92,000 
Aecrüed'investment $060.12 4) e e ers pb à Lon ta Pn a Va Ruf ara to au stare 481,000 356,000 

$198,855,000 $169,717,000 
Liabilities: 
Motas pavablo Io DINER... ieu eux rb» tii n nh sis irn ix inen $140,000,000 $120,000,000 
Accounts payable 12,000 2,971,000 
Accrued interest 1,584,000 993,000 
Notes payable to affiliates ........ 70,910,000 51,035,000 
Shareholders’ equity (deficit) (13,651,000) . (5,282,000) 


$198,855,000 $169,717,000 


Statements of Operations 
Year Ended December 31, 


1978 Ac 1977 

Invegtment Income. Sie wie ueeiisieis n riae n EX RA E SER miele alae S i Eis $ 5,624,000 $ 3,762,000 
Interest expense 17,417,000 9,517,000 
Other expenses 98,000 122,000 
Gain (Loss) on sale of investments . (457,000) 185,000 


es E TID UT se a YR LEEE TITRE IICICT ECL $(12,348,000) $ (5,692,000) 


Short-term investments are carried at cost, which approximates market. Investments in common stocks, 
including those accounted for by the equity method in the consolidated financial statements of Teledyne, are 
carried at the lower of aggregate cost or market. Any valuation allowance necessary to reduce common stocks 
from cost to market, if lower in the aggregate, is reflected in the financial statements as a reduction in share- 
holders' equity; changes thereto have no effect on the results of operations. The net unrealized appreciation on 
common stocks was $9,885,000 at December 31, 1978, and the net unrealized depreciation was $3,979,000 at 
December 31, 1977. 

Taxable income of UIC Investments, Inc. is included in the consolidated tax returns of Teledyne. No income 
tax credits have been included in the financial statements of UIC Investments, Inc. since the losses for tax 
purposes could not be used on a separate return basis. 
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(13) Fireside Securities Corporation and Subsidiaries. The following condensed statements summarize the con- 
solidated financial position and operating results of Fireside Securities Corporation and subsidiaries. Fireside 
Securities Corporation is a wholly-owned subsidiary of Argonaut Insurance Company. 


Consolidated Balance Sheets 


December 31, 
1978 1977 
Assets: 
DNURLr06i2 d tri Don a a E ER ee OE AEQUUS T8 ARR E ar GOV Dae $ 2,198,000 $ 2,144,000 
Short-terminyestmehls.. Jerem metra eism [no 97 r9 "e 4,983,000 -— 
Bonds, at amortized cost (market: 1978 — 
$338,000; 1977—$8, 748,000) 341,000 8,775,000 


Loans receivable ............ aes E 148,718,000 133,117,000 
Premises and equipment, at cost less 

accumulated depreciation 2,144,000 1,533,000 
QUREY ASSOLE: oo N amare REEL SUR a nca Inn aat s eR RR RT E RUSSE 872,000 839,000 


$159,856,000 $147,008,000 


Liabilities: 

Investment certificates $135,332,000 $124,464,000 
Other liabilities ............. 3,073,000 3,015,000 
MDAPaNO Mere, equiby o: cae ie aa aia A T Spade xA E T A 21,451,000 19,529,000 


$159,856,000 $147,008,000 


Consolidated Statements of Income 


Year Ended December 31, 
1978 1977 

Revenues: 
ESSERE DIU TOBHR. nee nece eife e rotatatata ce I EO eres afa tire ia atro d aorta LS L€ $ 26,020,000 $ 23,461,000 
LEUTE CI ERE Y DECR TT A TG TT E TE ERA STET EET IS N 4,679,000 3,914,000 
. 30,699,000 27,375,000 

Expenses: 
Interest on investment certificates: 5..2. 506 cis cia eso cese erase sss 8,823,000 8,040,000 
General and. adipinisLESU VO. 1o 0 010v rus esie ce mine.caice viely vinim inns 15,349,000 13,262,000 
Tosson sale ON AICO ODE osc: o OR ee Pe o feta ro ior (n a wa aT ca MIRI ORT 322,000 25,000 
Provision for losses on loans receivable Ria 2,180,000 2,810,000 
Provision for income taxoeis (cca hesreictausda vole eme adelaide Sata wen 2,103,000 ___ 1,442,000 
28,777,000 25,579,000 
NL Inca a araa a ei OS wae Kinds «ie eee iRIRI AIO NUR IIR $ 1,922,000 $ 1,796,000 


The consolidated financial statements of Fireside Securities Corporation include the accounts of all its sub- 
sidiaries. Loans receivable are stated net of unearned discount. Deferred income taxes are provided for timing 
differences in the recognition of income and expenses. 

Taxable income of Fireside Securities Corporation and its subsidiaries is included in the consolidated income 
tax return of Teledyne. 
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(14) Other Equity Investments. The Company's consolidated financial statements reflect the effects of the use of 
the equity method of accounting for certain investments owned by the Company's unconsolidated subsidiaries. 
Investments accounted for by the equity method, and approximate voting percentages based on the most 
recent publicly available data, were: Brockway Glass Company, Inc. (29 percent), Curtiss-Wright Corporation 
(31 percent), Litton Industries, Inc. (25 percent) and Reichhold Chemicals, Inc. (21 percent). 

Teledyne's equity in the net income (loss) of these companies, after income taxes, was ($12,151,000) in 1978 
and $14,438,000 in 1977; these amounts include dividends recorded by Teledyne's unconsolidated subsidiaries. 
Income taxes (credits) have been provided at appropriate rates for that portion of the equity in net income 
received as dividends and at capital gains rates on the balance. The incremental effect of the use of the equity 
method was to decrease equity in net income of unconsolidated subsidiaries and net income by $16,931,000, or 
$1.31 per share, in 1978 and to increase equity in net income of unconsolidated subsidiaries and net income by 
$11,137,000, or $0.85 per share, in 1977. 

Teledyne's equity in the aggregate carrying value of these investments was $250,686,000 and $245,664,000 at 
December 31, 1978 and 1977, respectively. The aggregate market value of these investments, based on quoted 
market prices, was $273,214,000 and $225,440,000 at December 31, 1978 and 1977, respectively. The equity in 
the net assets of these companies exceeded the carrying value of the investments by approximately 
$30,000,000 in 1978. Of this amount, approximately $9,000,000 has been considered to be related to cost in 
excess of net assets of purchased businesses reported in the financial statements ofthe investee companies; the 
remaining balance is not being amortized. 

The consolidated financial statements for 1977 have been restated to reflect the use of equity accounting for 
the investment in Reichhold Chemicals, Inc. The effect was to increase equity in net income of unconsolidated 
subsidiaries and net income by $701,000, or $0.05 per share. 


(15) Business Segments. The Company's major business segments include industrial products, specialty met- 
als, aviation and electronic products and consumer products. Internal combustion engines are the major prod- 
uct of the industrial segment, including the manufacture of air and water cooled, gasoline and diesel fueled 
engines. Other products in this segment include machine tools, dies and consumable tooling. Specialty metal 
products include zirconium, high speed and alloy steels, tungsten and molybdenum. Other operations in this 
segment include processing, casting, roll forming and forging metals into a variety of finished forms. Aviation 
and electronie products include aircraft engines, remotely piloted vehicles, drone systems, spacecraft and 
avionics. This segment also includes semiconductors, relays, aircraft monitoring and control systems, military 
electronic equipment and other related products and systems. The consumer segment includes oral hygiene 
products, shower massages, high fidelity speakers and other products and services. 

The Company's unconsolidated subsidiaries are primarily insurance companies. One group writes life and 
accident and health insurance. Another group writes a broad line of casualty insurance including workers' 
compensation, liability, automobile, homeowners and fire insurance. Business is done primarily in the United 
States. 

Sales between business segments, which were not material, generally were priced at prevailing market 
prices. The Company's sales to the U.S. Government were $562,021,000 in 1978 and $519,317,000 in 1977, 
including direct sales as prime contractor and indirect sales as subcontractor; the industrial and aviation and 
electronies segments made most of these sales. Sales by operations in the United States to customers in other 
countries were $189,751,000 in 1978 and $193,963,000 in 1977. 

Information on the Company's business segments for the years ended December 31, 1978 and 1977 is as 
follows: 


1978 1977 
Revenues: 
DO crock cps ph ces TRITT TY D COT t $ 914,615,000 $ 814,450,000 
Specialty metals ............. ERE 698,028,000 600,828,000 
Aviation and electronies 539,102,000 491,096,000 
SCONE tesa ois RETE ETE CU ETE ET CC COLO CT CCEPIT 289,884,000 303,357,000 
Total Consolidated Sales 2,441,629,000 2,209,731,000 
Insurance and finance revenues 779,127,000 750,706,000 
Total Revenus 7.5 esee me ovete vise einen sa ene A NUS ENS RYE $3,220,756,000 $2,960,437,000 
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1978 1977 
Operating Profit: 
industriale cr EPEE cues AAE E io ozitor sce n efe MI ed HB TU CERE $ 150,347,000 $ 134,399,000 
Speciity metals ..««x 04d. ees taser ncyar eias EA elec bin relates antiemias 115,685,000 81,872,000 
Ayintion: ANG electrolies cain a eins sve visions ates e E A E EO 72,652,000 67,994,000 
DID a a a a aaa a a aa a a a V LTPILOTSAI 32,062,000 49,538,000 
Te Opan DI aT qid AE als aAa Ea mente 370,746,000 333,803,000 
Corporate expenses .............. 14,109,000 16,812,000 
Tnterestexpensa 2... eem ra 15,843,000 16,990,000 
Interest and dividend income (16,756,000) (11,636,000) 
Consolidated Income Before Income Taxes $ 357,550,000 — $ 311,637,000 
Equity in Net Income of Unconsolidated Subsidiaries: 
Equity in net income of: 
Lifo MENTANO COES vessaan vede eosi aere mine eei nce ame t conim ewe $ 31,525,000 $ 23,739,000 
Camalby insurance eOmpatileR.. «e eire ia cain sare nix A 6 6 80x So 46,163,000 8,974,000 
77,688,000 32,713,000 
Allocated merent expen ass toros Nr esiste sex euis n Viae eaten vr aac (12,921,000) (12,964,000) 
Tüeome tax: Grodlig.- 9c Lese aste eas e desto TETA eie RS FAS 6,511,000 28,842,000 
Credit (provision) for deferred taxes on equity in 
net income (loss) of myesUmbené$.;....25 e nn sw Ike talejatél iav 1,275,000 (5,645,000) 
$ 72,553,000 $ 42,946,000 
Depreciation and Amortization Expense: 
Industrisl 2er ln avatar qais pen (e E eiui 's mois, 0is)a E ln On $ 27,618,000 $ 20,300,000 
Specialty metals ......229 020 4222162 15,251,000 14,322,000 
Aviation and electronies 9,887,000 9,179,000 
Ronee eo. ancora tes TY NETTE 2,669,000 2,796,000 
General corporate 1,811,000 1,642,000 
Total Depreciation and Amortization Expense $ 57,236,000 $ 48,239,000 
Identifiable Assets: 
Indugtriale: 222. necesite ees onte a tara ae A E rita ei elel TE e] ue a $ 319,618,000 $ 265,601,000 
Spenst metals J.5,4 2 cen eai ems 225,560,000 209,342,000 
Aviation and electronics 145,064,000 125,042,000 
E E TT TNT DOTT D OLD TL OY LATI 80,165,000 99,874,000 
770,407,000 699,859,000 
General Corporate QSRGU8 T T E screams saei esee Peer sere 268,353,000 288,142,000 
Investments in unconsolidated subsidiaries: 
Lifexnsuraned companeg 07 55:58 6:045. 1 A E e [eju vie elm E E D 290,410,000 252,848,000 
ChguAlt) Inmance COTRDUDIBH Coo 9191623 ua Roca (2]6 aa a eC on) ra [o aco d nea eT] 221,820,000 182,908,000 
po PT ETE $1,556,990,000 — $1,423,757,000 
Capital Expenditures: 
Indc roe orate. Spree a eqni ana since Rn Dra NS NUR Me ia E e IR Eua MAR OR RD $ 65,393,000 $ 28,410,000 
Specialty metals 17,212,000 16,927,000 
Aviation and electronics ............ 14,226,000 8,847,000 
CONBUMOR 10 sine os teases alse aes 1,794,000 4,085,000 
General eorporala aaen n aa cure E a E a E 3,394,000 2,135,000 
Toia Capital Duponton oaiae adaa p iels neigen aie p ASAs eI $ 102,019,000 $ 60,404,000 
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Notes to Consolidated Financial Statements 


(16) Selected Quarterly Financial Data (Unaudited). 


Quarter Ended 
March 31 June 30 September 30 December 31 

1978— 
Consolidated Sales ................ $578,021,000 $621,412,000 $588,487,000 $653,709,000 
Consolidated Gross Profit .......... $144,216,000 $158,296,000 $156,497,000 $176,963,000 
Income of Consolidated Companies . . $ 34,302,000 $ 41,716,000 $ 43,335,000 $ 56,537,000 
Equity in Net Income (Loss) 

of Unconsolidated Subsidiaries . . . . 18,354,000 24,036,000 (1,402,000) 31,565,000 
Nu Ineoie oc is Moraes ve ere $ 52,656,000 $ 65,812,000 $ 41,933,000 $ 88,102,000 
Average Shares Outstanding ....... 13,051,110 13,048,209 12,944,216 12,807,501 
Net Income Per Share ............. $4.00 $5.04 $3.24 $6.88 
1977— 
Consolidated Sales ................ $545,859,000 $524,637,000 $550,710,000 $588,525,000 
Consolidated Gross Profit .......... $139,626,000 $132,472,000 $146,665,000 $166,055,000 
Income of Consolidated Companies . . $ 34,198,000 $ 31,446,000 $ 38,682,000 $ 47,511,000 
Equity in Net Income (Loss) 

of Unconsolidated Subsidiaries’. . . . 12,347,000 (3,788,000) 17,604,000 16,783,000 
PE EON ees eser en USA AERE $ 46,545,000 $ 27,658,000 $ 56,286,000 $ 64,294,000 
Average Shares Outstanding ....... 13,031,391 13,043,169 13,026,693 13,031,271 
Net Income Per Share ............. $3.54 $2.09 $4.29 $4.90 


During the quarter ended June 30, 1978 the Company restated the previously reported results of operations to 
reflect the effects of the use of equity accounting for Reichhold Chemicals, Inc. The effect was to increase 
equity in net income of unconsolidated subsidiaries and net income as follows: 


Net Income 
Quarter Ended Amount _Per Share 
March 31, 1978 $314,000 $0.02 
December 31, 1977 89,000 0.01 
September 30, 1977 262,000 0.02 
June 30, 1977 126,000 0.01 
March 31, 1977 224,000 0.02 


During the quarter ended September 30, 1978, a loss was reflected in equity in net income of unconsolidated 
subsidiaries. This resulted from the use of equity accounting for certain investments held by the subsidiaries, 
including an investment in Litton Industries, Inc. which reported a loss for its fourth quarter ended July 31, 
1978. 

During the quarter ended June 30, 1977, the combined operations of the Company’s unconsolidated sub- 
sidiaries resulted in a loss. This was due primarily to adverse loss development in reinsurance assumed from 
other underwriters by Argonaut Insurance Company, one of Teledyne's domestic casualty insurance sub- 
sidiaries. Among the unconsolidated life insurance subsidiaries, earnings at United Insurance Company of 
America declined as a result of the provision of additional reserves on accident and health policies. 


(17) Supplemental Information on Replacement Cost (Unaudited). The impact of inflation on the costs of goods 
and services varied among the business segments. The effects of such inflation, and the related effects on 
selling prices, are generally reflected in the results of operations over a relatively short period of time. The 
impact of inflation on the replacement cost of productive capacity, however, is usually more long-term in na- 
ture. In compliance with the rules of the Securities and Exchange Commission, the Company has calculated 
certain estimated replacement cost information for inventories, cost of sales, property and equipment and the 
related depreciation and amortization. This information will be presented in the Annual Report on Form 10-K 
of Teledyne, Inc. for the year ended December 31, 1978. 
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Review 


Consolidated Summary of Operations 


For the Five Years Ended December 31, 1978 


(000's omitted except average share and per share amounts) 


1978 1977 1976 1975 1974 

Consolidated sales ................- $2,441,629 $2,209,731 $1,937,556 $1,714,972 $1,699,987 
Consolidated gross profit ........... $ 635,972  $ 584,818 $ 500,387 $ 391,269  $ 328,793 
Consolidated interest 

expense (Note A)................ $ 15,848 $ 16,990 $ 18,756 $ 22,254 $ 22,561 
Consolidated provision for 

income taxes (Note B) ........... $ 181,000 $ 159,800 $ 123,000 $ 85,300 $ 64,200 
Income of consolidated 

companies (Note D).............. $ 175,950 $ 151,887 $ 118,255 $ 82,619 $ 62,826 
Equity in net income (loss) of 

unconsolidated subsidiaries, after 

allocated expenses and income 

tax items (Notes A, C and D) |. 72,553 42,946 23,544 19,087 (31,321) 
Net income (Note D)............... 248,503 194,783 136,799 101,706 31,505 
Dividend requirements of 

preferred stock mensenras 387 1,739 2,365 3,425 3,662 
Net income applicable to 

common shareholders ............ $ 248,116 $ 193,004 $ 134,434 $ 98281 $ 27,843 
Average shares outstanding: 

Primary, A A eques 12,965,787 13,033,130 13,955,477 19,052,119 26,149,673 

Fully diluted 13,076,921 13,465,111 14,538,310 19,847,969 26,149,673 
Net income per share: 

E ees esee used $19.13 $14.81 $9.06 $5.22 $112 

Fully dilated)... 1.115 rs $19.00 $14.47 $9.42 $5.17 $1.12 


The Company has paid stock dividends applicable to the common stock during each of the years presented above; no cash dividends 
have been paid on the common stock. 


Notes to Consolidated Summary of Operations 


(000's omitted except for per share amounts) 


(A) Interest expense was $28,764 in 1978, $29,954 in 1977, $31,260 in 1976, $34,980 in 1975 and $37,785 in 1974, of 
which $12,921 in 1978, $12,964 in 1977, $12,504 in 1976, $12,726 in 1975 and $15,224 in 1974 was allocated to 
unconsolidated subsidiaries based on the ratio of the Company's average investment in unconsolidated sub- 
sidiaries to the Company's average total eapital. Interest expense on long-term debt approximated total inter- 


est expense for all periods presented. 


(B) The consolidated provision for income taxes includes the following: 


1978 _ imm 1976 1975 1974 
Federal $133,600 $106,500 $ 71,200 $ 51,300 
State 20,000 13,700 9,400 8,400 
Foreign 6,200 2,800 4,700 4,500 
Total $159,800 $123,000 $ 85,300 $ 64,200 
Current $154,500 $116,200 $ 76,700 $ 55,100 
Deferred .... 16,400 7,200 8,400 9,500 10,700 
Investment credits ............... (2,900) (1,900) (1,600) (900) (1,600) 
dc cay ects Soter dr T TELE $181,600 $159,800 $123,000 $ 85,300 $ 64,200 
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(C) The Company's equity in net income (loss) of its unconsolidated subsidiaries includes losses on sales of 
investments of $2,042 in 1978, $1,402 in 1977, $6,874 in 1976, $9,435 in 1975 and $19,199 in 1974. 

(D) In order to meet current and future sinking fund requirements, the Company repurchased some of its 
long-term debt ($9,628 in 1978, $4,726 in 1977, $18,389 in 1976, $20,142 in 1975 and $59,071 in 1974). In addition, 
the Company redeemed its 74% bonds in 1978 and its 342% subordinated debentures in 1976. The resulting 
gains and losses were included in the results of operations. These transactions resulted in an increase (de- 
crease) in net income of $(409) or $(0.03) per share ($(0.03) fully diluted) in 1978, $(500) or $(0.04) per share 
($(0.04) fully diluted) in 1977, $(1,181) or $(0.08) per share ($(0.08) fully diluted) in 1976, $3,362 or $0.18 per 
share ($0.17 fully diluted) in 1975 and $2,555 or $0.10 per share in 1974. In 1974, the Company realized a gain of 
$12,196 or $0.47 per share, after taxes, on the sale of assets of consolidated companies. 

The equity method of accounting is used for certain investments held by the Company's unconsolidated 
subsidiaries. The incremental effect of the use of this method was to decrease equity in net income of unconsoli- 
dated subsidiaries and net income by $16,931 or $1.31 per share ($1.29 fully diluted) in 1978 and increase equity 
innet income of unconsolidated subsidiaries and net income by $11,137 or $0.85 per share ($0.83 fully diluted) in 
1977 and by $1,920 or $0.14 per share ($0.13 fully diluted) in 1976. There was no effect on prior years. The 1977 
summary of operations has been restated to reflect the use of this method for an additional investee; the effect 
was to increase equity in net income of unconsolidated subsidiaries and net income by $701,000 or $0.05 per 
share ($0.05 fully diluted). 

During 1978, 1977, 1976 and 1975, inventory usage resulted in liquidations of last-in, first-out inventory 
quantities. These inventories were carried at the lower costs prevailing in prior years as compared with the 
cost of current purchases. The effect of these last-in, first-out inventory liquidations was to increase net income 
by approximately $1,530 or $0.12 per share ($0.12 fully diluted) in 1978, $3,364 or $0.26 per share ($0.25 fully 
diluted) in 1977, $4,725 or $0.34 per share ($0.33 fully diluted) in 1976 and $6,150 or $0.32 per share ($0.31 fully 
diluted) in 1975. 


Management's Discussion and Analysis of Summary of Operations 


1978 Compared with 1977. Consolidated sales for the year ended December 31, 1978 increased approximately 10 
percent over the prior year. The specialty metals, industrial and aviation and electronics segments had sales 
increases of approximately 16, 12 and 10 percent, respectively, resulting from both increased demand for these 
products and price increases. The consumer segment experienced a slight sales decline, principally as a result 
of lower volume. Consolidated gross profit increased approximately 9 percent, in line with the sales increase. A 
gross profit rate decline in the consumer segment was offset by improvements in other segments. 

Interest expense declined slightly in 1978, primarily as a result of the repurchases and redemption of long- 
term debt discussed in Note D to the Consolidated Summary of Operations; this was partially offset by the 
issuance of new long-term debt during the year. Payroll taxes increased approximately 20 percent in 1978, the 
result of higher payroll tax rates. Interest and dividend income increased during 1978, primarily the result of 
higher yields available on investments. Advertising costs declined by approximately 20 percent in 1978, 
primarily in the consumer segment, where a higher level of costs had been incurred in 1977 in connection with 
the introduction of new products. The increase in pretax income resulted in a higher provision for income taxes. 

Equity in net income of unconsolidated subsidiaries increased significantly in 1978, despite a substantial 

reduction due to the use of the equity method of accounting for certain investments owned by these sub- 
sidiaries; this equity accounting effect is discussed in Note D to the Consolidated Summary of Operations. 
Improved results of operations were reported by both the life insurance and the casualty insurance sub- 
sidiaries; these improved results were primarily due to improvements in underwriting, and net investment 
income also increased significantly. Underwriting improvements were especially significant in the accident and 
health segment of the Company’s life insurance subsidiaries. 
1977 Compared with 1976. Consolidated sales for the year ended December 31, 1977 increased approximately 14 
percent from 1976, due both to price increases and increased demand. All business segments experienced sales 
increases, with the specialty metals and industrial segments experiencing increases of 18 percent and 16 per- 
cent, respectively. The increased gross profit is primarily attributable to the increased sales. 

Interest expense declined in 1977, primarily as a result of the repurchases of debt discussed in Note D to the 
Consolidated Summary of Operations. Payroll taxes increased approximately 14 percent in 1977, a result of 
higher tax rates and a higher level of employment. Advertising costs increased approximately 11 percent in 
1977, primarily in the consumer segment where new products were introduced during the year. The increased 
pretax income is the major reason for the higher 1977 provision for income taxes. 

Equity in net income of unconsolidated subsidiaries increased in 1977. The casualty insurance subsidiaries 
contributed over one-half of this increase, with some improvements in underwriting and the realization of gains 
on sales of investments in 1977 compared to losses in 1976. The other major contribution to this increase was the 
effect of the use of the equity method of accounting for certain investments as discussed in Note D to the 
Consolidated Summary of Operations. 


Review 


Revenue By Business Segment 
(000's Omitted) 


Year Ended December 31, 
1978 1977 1976 1975 1974 

VEG RS EAS SUDAN STREET LEOTE $ 914,615 $ 814,450 $ 701,816 $ 613,347 $ 599,604 
Specialty Metals ...............Lsuse. 698,028 600,828 508,255 455,003 487,013 
Aviation and Electronies.............. 539,102 491,096 453,383 460,255 433,180 
(EDU DIST oaar EEEE 289,884 303,357 274,102 186,367 180,190 

Consolidated Sales ................. 2,441,629 2,209,731 1,937,556 1,714,972 1,699,987 
Insurance and Finance ............... 779,127 750,706 703,670 758,003 732,318 

To a OP Mean NAR ESC ANZ $3,220,756 $2,960,437 $2,641,226 $2,472,975 $2,432,305 
Net Income By Business Segment 
(000's Omitted) 

Year Ended December 31, 
1978 1977 1976 1975 1974 

IndügtEinlc 252. 02e 2 rbi eise ute egi rjejate $ 71853 $ 61,494 $ 39,699 $ 36,788 $ 31,731 
Specialty Metals... 5. ee orones 54,473 36,279 28,847 15,046 21,687 
Aviation and Electronies.............. 35,009 31,696 25,138 17,709 10,098 
CNN Loi edu CERE xn Fo DUE 14,615 22,368 19,571 13,076 (690) 

o S -ss s aasan T E 175,950 151,837 113,255 82,619 62,826 
Insurance and Finance ............... 12,553 42,946 23,544 19,087 (31,321) 

iD Vs (aha (crate E NI E E CIC $ 248,503 $ 194,783 $ 136,799 $ 101,706 $ 31,505 


Additional 1978 and 1977 information regarding business segments, including operating profit, assets, capital expenditures and 
depreciation, is presented in Note 15 to the Consolidated Financial Statements. 


Industrial Products Teledyne's diverse line of 
industrial products represents the company’s largest 
single area of activity. 

Engines of many sorts—air and water cooled, gasoline 
and diesel fueled—are major products in this category. 
Teledyne piston engines range in power from lightweight, 
portable, air cooled engines of a few horsepower, up to 
heavy-duty turbocharged diesel engines approaching 
2000 horsepower for use in military tanks and heavy con- 
struction equipment. 

Another category of industrial products includes 
machine tools, dies and consumable tooling of all types. 
These range from numerically-controlled pipe and tube 
bending machines to a great variety of machines de- 
signed for the high speed production of precision 
machine threads by cutting, grinding and roll-forming 
methods, and a variety of similar equipment for the pro- 
duction of precision roll-formed gears. Presses, cut-off 
machines and can-making machines are also produced. 

Other Teledyne production equipment includes trans- 
fer and assembly machines for the automated production 
of many kinds of products, as well as multi-gun auto- 
mated resistance welding machines, single station man- 
ual resistance welding machines, welding power 
supplies, arc welding equipment, and consumable 
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supplies such as welding electrodes and tubular and solid 
welding wire. 

Unusual among Teledyne’s welding products are the 
world’s largest welding positioners and manipulators 
with capacities to 227 tons. These immense Teledyne 
machines are used worldwide by the nuclear industry for 
welding and cladding nuclear reaction vessels with stain- 
less steel. 

Teledyne also produces complete automated bakery 
production lines and chemical process equipment as 
well. 

Closely related to the machine tool field are Teledyne's 
optical encoders and digital readouts which may be 
added to existing milling machines and other machine 
tools to modernize them, increase operator output and 
improve the accuracy of the work produced. 

Teledyne also makes a variety of analytical instru- 
ments for pollution control, mine and industrial safety, 
petrochemical process control, and for medical and deep 

. sea saturation diving applications. 

These include percentage and parts per million oxy- 
gen detectors, hydrocarbon detectors, and photometric 
instruments for measuring oil or phenol in water and 
dozens of other chemicals in the parts per million or bil- 
lion range. Other related products include a variety of 


instruments for the physical testing of materials, 
meteorological instruments, equipment and services for 
the detection, monitoring and analysis of radioactive ma- 
terials including nuclear dosimeters for monitoring the 
exposure levels of nuclear industry personnel, high-speed 
motion picture cameras, and equipment for the film re- 
cording of video images. 

Control systems based on computer logic are provided 


to the petrochemical industry for controlling the flow of 
natural gas and oil through nationwide networks of 


pipelines. Electrically actuated control valves and large 
safety relief valves are supplied to this and other indus- 
tries, as well. 

Teledyne also produces a complete line of seismic in- 
strumentation and related computer systems used 
throughout the world in earthquake monitoring and oil 
exploration. 

In addition, Teledyne carries out seismic surveys on 
land and under the sea bottom on a contract basis to lo- 
cate likely oil bearing strata for major oil companies. 

Related activities include the fabrication and instal- 
lation of large offshore oil platforms for the oil industry, 
as well as drilling and workover service: 
maintenance and salvage operations carried out in off- 
shore areas. 

The company owns and operates sea-going derrick 
barges up to 800 ton lifting capacity and numerous 


Wire & Cable 


Industrial Engines 


Machine Tools 


and a variety of 


submersible, jack-up, and platform-type drilling rigs to 
carry on this work for the oil industry. 

Sophisticated computer designed gas-lift equipment 
and services are also provided by the company for 
stimulating and increasing the flow of older or less pro- 
ductive wells. 

Related geophysical activities include aerial survey- 
ing and mapping services, as well as the production of a 
broad line of transits and theodolites for surveying use. 

Among Teledyne's remaining miscellaneous indus- 
trial activities are the production of solid rubber tires and 
molded rubber products for the automotive industry. 

Uninterruptible power supplies are produced for 
the computer industry to eliminate computer failures 
caused by substandard power or momentary power 
interruptions. 

Thermoelectric generators fueled with propane or 
natural gas are made for use in remote unattended loca- 
tions where small amounts of electrical power are re- 
quired, and other Teledyne thermoelectric generators 
powered by radioisotopic materials provide power for 
deep space missions such as the Viking probes to Mars. 
This same Teledyne division also produces high purity 
electrolytic hydrogen generators that are used in many 
laboratory and industrial processes. 

At the end of this list of industrial activities is the area 
of waste disposal. Teledyne engineers, produces and 


Offshore Drilling & Construction 
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operates large scale solid waste systems for local munic- 
ipalities, that efficiently recover useful metals and mate- 
rials from rubbish while producing useful amounts of 
energy. Teledyne also provides services for the disposal of 
radioactive waste, as well. 

Specialty Metals Teledyne specialty metals 
and alloys are used in industrial, aerospace and nuclear 
applications. 

Basic to the production of virtually every modern 
metal product are Teledyne's high speed steels which 
provide the high temperature hardness required for lathe 
bits, drills, milling cutters, taps and dies and other cut- 
ting tools. Related alloy steels are produced for bearings, 
gears and special aerospace hardware. 

Parallel to high speed steels is Teledynes line of sin- 
tered tungsten carbide products, made by combining 
carbon, tungsten and various other metals under heat to 
produce a material that approaches the diamond in 
hardness, at far lower cost. It is vital for super hard cut- 
ters used in the high speed machining and cutting of steel 
and many other materials. 

Among other metals produced by Teledyne are 
superalloys, engineered to retain their high tensile 
strength at temperatures approaching 2000 hrenheit, 
for use in jet engine turbine parts which operate under 
tremendous centrifugal forces at temperatures that 
would melt ordinary steels. 


High Speed Camera Systems 


Uninterruptible Power Systems 


Seismometers 


Industrial Tires 


Teledyne also produces tungsten, a unique metal 
that is the most heat resistant of all metals and is more 
than one-and-one-half times as dense as lead. Teledyne 
mines tungsten ore and produces both pure tungsten 
powder and tungsten carbide powder as well as 
finished tungsten mill products. It is used in diverse 
applications ranging from light bulb filaments and 
electrical contacts to radiation shielding and aircraft 
counterweights. 

Molybdenum, a sister metal to tungsten produced by 
Teledyne, also has a very high melting point. It is an im- 
portant alloying element for steels and is used for plasma 
arc spraying of piston rings and for electrodes in glass 
melting furnaces. 

In the area of more exotic metals, Teledyne produces 
columbium, also known as niobium, which retains its 
ductility at both high temperatures and low cryogenic 
temperatures. It is used for rocket nozzles, and, combined 
with other metals, is a prime ingredient of super- 
conducting alloys. 

At the opposite end of the scale from tungsten is 
titanium, valued for its lightweight strength. Teledyne 
produces titanium in ingot, billet and coil for a variety of 
aerospace uses. 

Teledyne is the leading U.S. producer of zirconium, a 
highly corrosion resistant metal that is transparent to 
neutrons. It is used for fuel tubes and structural parts in 


Hardfacing Welding Alloys 
edit z. à 


Investment Costings 


Tungsten Carbide Cutting Inserts 


Nuclear Reactor Fuel Tubes 


nuclear reactors, in the form of foil in flash cubes, and for 
corrosion-resistant chemical industry equipment. Haf- 
nium, derived as a by-product of zirconium, is used for 
control rods in nuclear reactors. 

Teledyne also processes metals into a variety of 
finished forms. Over 60 different metals and alloys, for 
example, are rolled into ultrathin sheet and foil that is 
used for applications ranging from watch springs and 
flash bulbs to aerospace honeycomb materials. 

Teledyne also casts a variety of metals into forms 
ranging from 90-ton steel mill rolls to lightweight 
aluminum and magnesium aircraft parts. High pressure 
pipe for the chemical industry is made by centrifugal 
casting, and a variety of housings and parts are made for 
business machines, tools and automobiles by die casting 
methods. Cold-finished bar and shafting and cold-drawn 
seamless and welded tubing are also produced. 

Other Teledyne companies are involved in roll- 

forming metals, forging heavy parts for construction and 
earth moving machinery and precision investment cast- 
ing of difficult to produce parts. 
Aviation and Electronics Products in the closely 
related fields of aviation and electronics range from the 
microscopic world of semiconductor devices to full-scale 
air frames and complete aircraft. 

At the small end of the scale are Teledyne's basic 
semiconductor building blocks. These include transis- 


Thin Metals 


Superalloys 


tors, diodes and integrated circuits. A step up from these 
tiny components are hybrid microcircuits the size of 
postage stamps, including a complete microcomputer 
that contains 72,000 active elements on a ceramic base 
the size of a soda cracker. In the two Viking missions to 
Mars, over twenty-seven hundred Teledyne hybrid mi- 
crocircuits of various types were used. 

Ona still larger scale are Teledyne’s high power travel- 
ing wave tubes, used to simultaneously transmit 
thousands of telephone conversations—or a dozen televi- 
sion channels—around the world via satellite networks. 

Other components include operational amplifiers, 
digital-analog converters, miniature relays, radar aug- 
mentors, low power microwave tubes, flexible printed- 
circuit interconnections, high reliability wire and cable, 
switches, terminals, and a line of aircraft batteries. 

At the systems level, Teledyne produces equipment for 
telemetering data from remote sources, for electronic 
countermeasures, and for information processing, as well 
as the AIDS aircraft integrated data systems used by 
dozens of major airlines to record in-flight performance 
and maintenance data on their jumbo jets. 

Computing and inertial systems are also produced for 
the control and guidance of aircraft and space vehicles. 
Teledyne on-board computers have successfully con- 
trolled the launching of dozens of spacecraft, including 
both Viking missions to Mars. 


High Speed Steels 


Teledyne is heavily involved in electronic navigation 
systems, as well, with Loran and Omega navigators for 
long range sea and air navigation, and Raydist systems 
for precise radiolocation in coastal waters. Doppler radar 
systems produced by Teledyne were used on 24 successful 
space landings, and guided each Apollo lander to the 
surface of the moon. Similar Doppler radars are used in 
military aircraft for antisubmarine warfare and search- 
and-rescue missions. 

Teledyne avionic instruments and electronic systems 
contribute substantially to flight safety in both military 
and general aviation aircraft. 

Among Teledyne's many non-electronic products for 
aviation are controlled explosive devices that precisely 
time, sequence and actuate aircraft escape systems, and 
similar pyrotechnic devices used to separate the stages of 
space vehicles, and to eject or deploy instrument pack- 
ages of many kinds. Teledyne also produces parachute de- 
liver stems for accurate air-drop of military cargo or 
emergency supplies. 

Precise hydraulic and pneumatic actuating systems 
and components are made for both fixed and rotary wing 
aircraft, as are ground support systems such as frequency 
and power converters and jet engine starters for commer- 
cial and general aviation use. 

Continental piston engines have been powering 
airplanes for sixty years, and today about half of the 


Microelectronic Hybrids Aircraft Engines 


Navigation Systems 


general aviation piston engines produced in the 
United States are built by Teledyne and used worldwide. 
Teledyne turbine engines also power remotely-piloted 
aircraft, military trainers and, in small, expendable ver- 
sions, provide power for the Harpoon cruise missile. 

The company's expertise in airframe manufacture 
goes back to Charles Lindberg’s Spirit of St. Louis which 
was built by Ryan Aviation, forerunner of today's Tele- 
dyne Ryan Aeronautical. More than twenty-five types of 
remotely-piloted aircraft—usually called RPV's—have 
been built by Teledyne, in both supersonic and subsonic 
versions. These recoverable and reusable vehicles are 
used for sophisticated military missions with the pilots 
safely flying them from remote control centers. Teledyne 
is also building the airframe for the new Army attack 
helicopter and has produced thousands of feet of tapered, 
roll-formed stringers used in the Boeing 747 and Douglas 
DC-10 airframes. 

Through the production of sophisticated RPV's Tele- 
dyne has also developed broad expertise in the use of ad- 
vanced materials such as graphite composites, and has 
facilities for the numerically-controlled machining of air- 
foils from honeycomb materials. 

Teledyne' participation in all these diverse areas of 
aviation, space and electronics has given the company 
highly developed expertise in some of the most advanced 
technologies of our time. 


Traveling Wave Tubes 
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Consumer G Other Consumer products are a 
growing and important part of the company’s business. 

Teledyne's best known consumer products are sold 
under the brand name Water Pik. The original product in 
this line was the Water Pik Oral Hygiene Appliance, a de- 
vice used to cleanse the teeth and gums with a pres- 
surized jet of water. This product has been combined with 
an electric toothbrush to form a complete family oral 
hygiene center. 

A more recent Water Pik personal care product is the 
Shower Massage, a showerhead that can deliver a con- 
ventional spray or a refreshing jet massage. 

Other products marketed under the Water Pik 
trademark include home security devices, the Water Pik 
One Step At A Time cigarette smoking withdrawal sys- 
tem, the Instapure household water filter, and a complete 
infant feeding system for preparing, warming and serving 
wholesome baby foods, trademarked "The Nurtury 

Teledyne is also well known throughout the world for 
its line of acoustic suspension high fidelity speakers and 
record turntables marketed under the AR brand name. 

In addition to manufacturing home entertainment 
products, Teledyne also operates a chain of 79 retail stores 
in the United States that sell electrical and electronic 
components, tools, hobbyist supplies and a diverse range 
of home audio, stereo and video equipment. Some are 
sold under the private brand names of Teledyne and 


AR Acoustic Suspension Speakers 


Olson, and the entire line is also marketed by mail order. 
Servicing and repair of electronic home entertainment 
products is also carried out through 40 nationwide ser- 
vice centers. 

In an entirely different consumer area are Teledyne 
Laars swimming pool heaters, and a related line of 
equipment for heating buildings and supplying hot water 
for commercial and industrial use. 

Teledyne also makes materials and equipment for 
dentists and dental laboratories. Among these are dental 
cements, impression compounds, high-speed turbine 
operated dental handpieces, diamond drilling burs and 
articulators. 

Other miscellaneous products often sold directly to 

consumers include battery powered lamps, lanterns and 
emergency lighting equipment, engineering drafting 
supplies for professional and school use, diazo copying 
machines, and plastic cups and containers of various 
sorts. 
Insurance G Finance Teledyne's casualty 
insurance companies write a broad line of insurance in- 
cluding workers' compensation, liability, automobile, 
homeowners, and fire insurance. 

Unicoa Corporation, 95% owned by Teledyne, writes 
life and health and accident insurance. Fireside Thrift, a 
consumer finance company, operates in the state of 
California. 


Retail Electronics 


Oral Hygiene & Professional Dental Products 


Drafting Equipment & Supplies 
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Historical Summary 


Average 
Consolidated Net Net Income Consolidated Shareholders' Common 
Sales Income Per Share Assets Equity Shares 
1978 $2,441,629,000 $248,503,000 $19.13 $1,556,990,000 $865,679,000 12,965,787 
1977 2,209,731,000 194,783,000 14.81 1,423,757,000 686,475,000 13,033,130 
" 1,937,556,000 136,799,000 9.66 120,45,00 495,474,000 13,955,477 
1975 1,714,972,000 i 101,706,000 5.22 1,138,479,000 491,309,000 19,052,119 
1974 1,699,987,000 4 21,606,000 1.12 1,132,913,000 501,793,000 J 26,149,673 
1978 e 1,455,499,000 65,983,000 2.05 T 1,222,408,000 537,815,000 31,099,063 q 
1972 “1,218,001,000 59,285,000 136 TERTA l 484,960,000 42,176,100 
1971 1,101,872,000 57,425,000 1.27 1,006,772,000 m 43,663,224 
1970 1,216,448,000 61,864,000 1.40 : 960,607,000 584,340,000 42,745,635 
1969 - 1,294,775,000 58,119,000 1.39 938,188,000 501,961,000 41,139,462 
1968 806,747,000 40,280,000 1.13 oi 428,000 316,469,000 35,785,451 
1967 451,060,000 21,256,000 0.78 336,714,000 152,603,000 27,988,347 
1966 256,751,000 12,035,000 0.58 170,060,000 90,205,000 20,658,970 
1965 2 86,504,000 3,402,000 v 0.32 66,544,000 34,165,000 10,886,896 l 
1964 38,187,000 1,441,000 0.21 35,040,000 ! 13,672,000 6,452,553 
1963 31,025,000 7 "981,000 0.12 23,001,000 8,629,000 5,285,740 
1962 10,438,000 157,000 0.04 10,844,000 3,527,000 "Amet | 
1961 À 4401 000 58,000 0.02 3,731,000 2,477,000 3,125,082 B 


As reported in the Company's annual reports, adjusted for dividends and stock splits. 1976 and 1977 were restated to reflect equity 
accounting. Years 1967 through 1975 were restated for certain accounting changes. Average common shares include common stock 


equivalents. 


Common Stock Price and Dividend Summary* 


1977 


Quarters Ist 2nd 
High 61% 6175 
Low 49% 48% 

Dividend 3% Stock Paid 


York and Pacific Stock Exchanges. 


3rd 


67% 
43% 
in May 


1978 


Ath Ist 
58% 69% 
45% 52 


2nd 


119% 


10% Stock Paid in June 
*Prices have been adjusted for common stock dividends paid through June 2, 1978. Teledyne Common Stock is listed on the New 


3rd 


116 
66% 95 


Ath 


109% 
83% 
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